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Optical - unit for optically scanning an |nfornat|on surface, and opti cal
'scanni ng arrangenent. i ncl udi ng t the optical unit.

The inventien relates to _an opt.ical U‘llt for o tlcaII scanning a surface
whi ch unj Optealnitslor optieglly scanning ap informaf %F@& %F%‘Pﬂ%

uni t, and; {h? i, formng a scanni ng spot on the surf ace. -5
The |_n\_/enld|Eomna% l?gr re‘fnat es to an optical scanning arrangenent includi ng
an optical unit for optically scanning a surface of .a medium particularl y

an information or - recordi ng medium which unit conprises a frane,.
a radi ati on source unit, a rotatable mrror - ~ounit, and means for
form ng a scanning spot on the surface. - 10 . ' An

optical unit and an arrangenent including such a unit are known from
US 4,901, 297: The known arrangement conprises a nagneto-optical appar atus
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conpri SESwhi&thmtaddnq:rises a SRime) SCialiiatib Sourée ufit) s rowgtablRNmirrer unit, anquanlfcston |
m-rror -which is rotatably supported in a franme, and a correction Iens The
-known forming a scanmng spot on the surface. _

5 : The mvennon further relates to an opttcal scanmng arrangement tncludmg
an optical unit for optically scanning a surface of a medium, pamcularly an information or
recordmg medium, which unit comprises a frame, a radiation source unit, a rotatable mirror

| , umt and means for formmg a scanning spot on the surface

10 - An opncal unit and an arrangement meludmg such a umt are known from
B US 4,901,297. The known arrangement comprises a magneto-opneal apparatus for recording
-a_nd reading information in/from a recording medijum in tape form. In order to form a
scanning spot the known apparatus comprises inter alia a laser oscillator, a focusiné lens, a
polygon mxrror which is rotatably supported in a frame, and a correction lens The known
15 | "arrangement further includes means for generanng a magneuc field during mformanon
'-recordmg During recording the recordtng medium is moved relative to the optical unit and
recordtng tracks are formed on the recording medmm in tape form, which tracks are oriented
substantially transversely of the dn'ectxon of movement of this medium. The laser oscillator is
mounted on a plezoeleetnc actuator unit for adJusung the direction of an emitted laser beam
: -20- so as to keep the scanning spot on a track to be scanned which i is generally referred to as
. tracking. From an Optlca] point of view, the focusing lens i is situated between the laser
| oscillator and the polygon mirror and i is coupled to an actuator umt for focusing the laser
~ * beam so as to form a scanning spot situated in a neeordmg or information layer of satd
. ) _ rnedmm Opttcally, the correction lens is dtsposed between the polygon mirror and the
’ _ | 25 reeordmg medium. S .
- o ' Durmg use of the known arrangement the laser oscxllator is pivoted for
' 'the purpose of trackmg, pivoting being effected so as to vary the direction of the llght beam
_ emergtng from the laser oscillator. A dtsadvantage of the known construction xs that the
pivoting range is comparatively small owing to the limited field size of the optical system



15 arrangenent further includes nmeans for generating a magnetic field .
duri ng iwowesneidéon recording. During recording the 5?@@%52* 9% medi um
‘is noved relative to the optical unit and =~ recor di ng 0909 &
formed on the recording mediumin tapeform which tracks are oriented:
substantially transversel y..of the direction of novenent of this nedium The
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tracking range the known arrangerrent requires an accurate speed control folg .

the recordi ng. medi um The use of, a.capstan for  this, purpose is knovvn
per se. gIt 1s an object of the invention to p?ovn an optical unit I%or gptxcally

: scanmng a surface, whrch umt has provnsxons for moving a scanmng spot over a substantial
15 dtstance wrthout the opttcal unit ttself bemg moved. . _ ', e -
_ To this end the optxcal umt in accordance thh the mvenuon is

| charactertsed m that the means for formmg the scannmg spot mclude an obJecttve system

havmg an: entrance puptl and an optxcal axts. the rotatable - mlrror umt being sitated, from an
_ optxcal point of view, between the radtatton source umt and the objecttve system suspensxon
20 means being provrded for movably supportmg the ob]ecttve system relattve to the frame,

- which suspensxon means allow a longrtudmal movent of the objective system along the -
optxcal axis and a ptvotal movement of the objectxve system about a pivot whrch at least
-substanttally comctdes wrth the pomt of mtersectton of the: optical axis and the entrance .
pupil, and the actuatmg means bemg provnded for dnvmg the objecttve system in accordance '

25 - with said movements. ' _
' For a def'mmon of entrance puptl and a def’mttton of opttcal axis-
, reference can be made for example, to "The opttcal tndustry & systems dtrectory 1972- .
1973, 10th Edmon, The International Encyclopedta of Optical, Electro-Opttcal and l.aser
_ Technology, p. 6-27 and 6-7 respecttvely (herethh tncorporated by reference).
30 .  In the optlcal unit m accordance with the mveutton a scanning beam can
be focused to form the scanmng spot and the’ scanmng spot can- be moved over the surface in
| _ that the objecttve sysnem performs movements permltted by the supportmg means. The laser o
source unit does not play any part in thts respect and can sunply be secured stationarily to: |
_the frame The actuatmg means ensure that the obJecttve system is moved in threcttons



5 ' . Anot her di sadvant age of the known arrangenent is
that duri NGy & 56 of the recording nedium both the | sour ce
and the focus?ngﬁrens have to be noved to permt- trackul’g%?éﬂﬂ‘"”“
focusing. The nunber of supporting elenems and actuators required for
‘this purpose leads to a conpl ex arrangement. Nbreover, the required -
movement beSQdhfdd £ Foulith Px&g&:@ﬂ:ﬂeﬁw oR givaeldli ti onal
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provi de an optical uni tTheQbjeetvé G?étén( may comSriRinB®rancre/1Emes, Aninpbreai t
has provi sions for novi 23 a_ scanning spot over a substantial 15 _.distance

Wit houl tadwansage ofthe wpticaliunitcinracearianpe sifia he invention is that only a small central o
this end tg(g pitng e{l&’?tthe'l@ma&cg tm%%@%o'mmx g%xslt%mlon curs

char act eB® € neans m ng t scanni ng” spot e an -
obj ect i vén ¥ysingape field ohake mgdiam wnbe snanned)uﬂns embtesamwetmeﬁned mnmngtphth to
rotatabl e mrror, unit being situated, froman - optii cal point of view

bet ween tmé’h%datlon squrce unit and the obj ect|ve system suspensi on 20

_means bei ng . provided f BRI Kot gﬁd’]ﬁ SRR e
to the frane, g?tlesuspeny on nmeans allow a ng| tu |naF nnve%re%nl%ﬁ/of
t he olf) ethe ment;onlml impieménzed simply pid vegquinecinly amxwdtspm As aresplrofit of .

the objective system about. a.pi whi ch at | east substantially
“coi nci dedhiifi # f° %ﬂ%"ﬂ?SWB?n H[")trt’ @fct ion.of the optical axis:and the
entrance pupi |, andsid Be Adtedathat e HRiAOS uBRiuSEd BT B¢ optitalf it ﬂracmamdehe

obj ective system:i n accordance 25 w.th said nopvenents.

For a deMithi the deveption mayzhecemitrpr knit which isdenownizesseo @isable mireoriunit is
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over the sur
angle of 45° relative to this axis. From an optical point view, the polygon mirror in the unit

- in accordance with the mventxon is situated between the radiation source and the ob]ecuve
.20 system. As the polygon mirror rotates the mirror faces reﬂect a hght beam emxtted by a laser
~ soufce so as to deflect it to the objective system. _
_ ~An embodunent of the optlcal unit in accordance with the mventlon is .
- charactensed in that the suspensxon means include a first suspension unit situated near the
_entrance puptl a second suspension unit which, viewed along the opucal axis, is remote from
25 the entrance pllpll which suspension units connect the objective system to the frame and
allow the longitudinal movement of the objecuve system and a pivotal movement of the -
g objecuve system about a pivotal axis disposed t.ransversely of the opucal axis and at least
substantially in the entrance pupil. The suspensxon units preferably compnse hmge clements,
such as blade spnngs, resilient wires or mtegral hinge units, which extend between the
30 obJecuve system and the frame. Suspension units comprising such elements are of simple
construcnon, rehable and accurate As an altemattve the suspension unit dxsposed near the
‘entrance pupil may compnse a sliding/pivoting suspension clement :
_ An embodnnent of the unit m accordance thh the invention 1s _
characzensed in that the actuatmg means are electmmagnetxc means compnsmg an electnc
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that the objective system perforns novenents permitted by the supporting -

nmeans. T source unit does not play any part in this respect
and can - S’Fﬂ%&;ﬂq% secured stationarily to . the frane. TH/REIS ng.

nmeans ensure that the obj ectlve system 43 noved in di rectlons
WD 96/ 18166 '

BT B S pergpans.magass e, g o i, e b s pur‘&%ss?"tf%“
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obt ai an,i%e ﬁnedaboveandtomakettbetteruﬁbk constructional neasures used in the :
I“"uni't 1n accordance with 10. the invention can be inplenmented. :

sinply and require ofloythis ¢ndnthe opricy areangement mestnréam with the ipygngionds -
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_elec e polygon mrror “has a - _ pIurallty
of, fo rsyswmrrplaave ito thenframe,r whizhcsuspension dneags pow (al longituginal qayemenioef the _
' r.Ot at I %gje?:trwea system along the opttcal axis and a pivotal movement of the objecttve system .about
15 2 pivot which at least substantially ¢oincides with the point of intersec_tion__ of the optical axts -
and the entrance pupil, actuating means being provided for driving the objective system in
" accordance with said movements, and means being provided for movmg the surface to be o
scanned and the opttcal unit relanve to- one another. _ _ .
_ The arrangement in accordance with the tnventton has the same
20 advantages as menttoned wrth reference to the optical unit in accordance with the tnventton
‘The invention aims at providing a scanmng arrangement of the type _
def'med above whtch has provxstons to ensure that even in the case of substanttal vanattons |
in the speed of movement of the medium to be scanned a- sattsfactory trackmg is achteved.
| The opucal scanning arrangement in accordance with the mventton is
25 charactertsed in that the means for formtng thie scanning spot. mclude an objecttve system
havmg an entrance pupil and an optical axts, the rotatable. mtrror unit being situated, from an
opucal pomt of view, between the radiation source unit and the- objecuve system ‘suspension
means being’ prov1ded for movably suppomng the ob_tecttve system relative to the frame,
which suspenston ‘means allow a longttudmal movement of the objective system along the
30 opttcal axis and a pivotal movement of the objecuve system about a pivot whtch at least
| substanttally comctdes with the pomt of intersection of the opncal axis and the entrance R .
pupil, and the actuatmg means being: provxded for drtvmg the objecuve system. in accordance _
with satd movements the suspensmn means including a ﬁrst suspcnston unit situated near the _ '
: entrance pupll a second suspensmn umt whxch viewed along the opttcal axis, is remote from_ '



angle of 45[err] relative to this axis. From an optical point view, the

poFygon m {gdssisel he unit in accordance with the inven |
situated between the radiati on source and the objective 20 &’5’??‘%#?"“%@ t he

pol ygon mirror rotates the mrror faces rseflect a light beamenitted by a .
| aser source so as to deflect it to the objective system’
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characte e suspension neans include a first suspension unit
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the - objective ti;;tem about a pivotal axis_ disposed transverse of t he
opticdl tapesomprising the information syrfiaes past ithe ehjective:systemn @rparicef e gpnc

suspensi olol &a&kgmeaﬂ Sektd]

springs, %;WF ntpé%gfeégwo?y ngé‘?a hlépe uni ‘l”%:hvme‘:;(ltenc?l e Ween the
30 obj egqibiswatisiiys perpemdicularhye td ﬂﬂrpivotﬂmneosﬂmmhmw sysiemy i si ng such :
el ements are of sinple construction, reliable gnd_ accurate. As an '-
al ternative, the suspem sﬁanwngtar@pg%%dn E‘Eﬂ'g@ﬁé ith the éHYQ“&HE@ai)GEiqa%y

conpri Se, s An
enbodi men cﬁraﬁ*ahﬁéb%eﬁl | n accor ance W t %&iﬁe FAvent Idanal'.wnhthe mvention. As ™™ .

char 40t ea resalt, thle schmting hrrangement mp%a%mgn@a constant differemoezin speed,
(I;(c):;_r}olr :33 g?igtggcgg? theect%pe ﬁxrccuon, between the scanning spot and the optical tape. This may ke
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t he objective system and the other one of said units being secured to

t he frantbe effectivectmacking which is pessitie allows the use of a capstanless drive for the optical
‘ tape. Moreover, this embodiment permits a well-defined linear excursion of the scanning spot
15 on the scanning surface of the optical tape, which excursion is oriented substantially |
pcrpendxcularly to the direction of movement of the tape.

The optical scanning arrangement in accordance with the mvenuon can
be used for recording and/or reading information in digital form in/from an optu:al. recordmg
tape, for example a cassette tape. For. this purpose, the tape or tape-hkc medium may be '

20 provxdcd with a thin coating of a crystallme amorphous material (phase changc matenal),
whose stmcmre is influenced by means of a laser source during rccordmg, mformauon thus
being stored in a- surfacc, the mformanon or recordmg surface. The polygon mirror known

- - from EP 0,459,585 is very suitable for this purpose. Owing to its electromagnetic suspension
the polygon mirror, which has a plurality of mirror faces, can rotate very _rapidly; for

25 example with a few thousands of revolutions per second, so that the mirror each time reflects-

| the radxatxon beam from the laser source unit at a different angle. The scanning arrangement
'1s capable of recording mformatxon tracks, having for example a length of 1 mm, in a
* direction transverse to the direction of movement of the storage medium. Since in the |
" scanning arrangement in accordance ‘with the invention the optical tape and the opucal unit

30 are moved relauve to one another during recording it is possible to form rows of parallel

information tracks oriented transversely of the tape, which rows extend in the I_ong_it_udinai
~ direction of the tape. Reading is effect in a similar way, the radiation reflected from the tape
- being detected and pi_'occssed by detections means which are known per se. '




. nmovable mass it is preferred to secure magnets to the frame and coils to
t he obje system which coils.in operation cooperate with said
magnet s ﬁ?)b%‘r%(l)svlr‘%e a well-defined 5 novenent of the obj ecRGT/EBISAHI6E M
‘It i.s anot her- object of the invention tg sinmplify the arrangerrent of the
type defined above and to make it better usable.

To this end the opti t.

~characterised in thaﬁ%%‘h@ggwge %‘%ﬁﬁgéﬁ%&gc%&ﬁgﬁgﬁxgﬁﬁ#’g&séé
sur f acefor ghd gighaPétofge bP pidnire!and soand. Olecscainiag mhmdmvs algo suitable fornce
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sus pgnsinqecordimgstracks which arengientedi tnarisversely raf ithe diredtion- of movenigne of thee syst em - -

along th ptical axis and a pi.votal novenent of the objective system about
15 a dpgﬁmm W™ east substantially coincides wth the point of

intersection of the opfd GitlcaPiifin accordadfdwithahe MiveARGE A B hsedot balyl @I
means bei ng provided for "driving the objective systemin . accordance

with saheisc:ammgemrmgemnt mnsrdbmen'glth imrentlmesomdrmrembefgmrbm@ésqm be .
scanned and th o tical ~unit: reI t| ve t anot her .
The arroé% EESP'aaﬂ!PE l?r?\ﬁg THCFOSMRE- same 20 - '

advgmt ages as rrentroned W th: reference to the optical unit in accordahce _
with the invention. The invention ains at '
provi ding a scanni ng Thgrlavg%lnorwxllcno“t hedesgpbed in moge:detait by wey of example, has’

provi srvpgjsmfm S cCth %@w@é chhe case of substantial variations

t he spee overen umto be scanned a satisfactory tracking

i s ‘achi eved. ' theFlgure madxagramméﬁcq:enspecﬁvd vigweshowirg & srdrgenient in n
accordance w.th thﬁ'tjl .nventiqn:.i; 25 char act.e,rr sed in th t the neans for

form né“i%%ﬁéﬂm ¥emion ipeluding 28 oppFal yni %‘:ﬁg‘idéf'ﬁe e IAVERAoR,

entygsance pupi:l and ‘an optrcal axis, the rotatable mrror unit being ,
situated, froman optical point of view, between the radiation source

unit and the obj ectrfl’hesgmmmgarmpmmi mraccordaneeewnbtmmvgnmmshpwadnftbe

nmovabl y. su t bi ecti.ve.s fr which =
s pon STEHE REHeR dni e e L i SerbidabEN i B ool whT o ke it o
‘al ong tThe e drivel wiEeB cawpﬁsWdﬂv@reeosaindrmmﬂreew theeuriib eshingetosyst em:
about a pivot which.at | east
. moveanopt1caltape9fromthereel7totheree15 'Ihetape91smovedpastatapegmde
20 1lat whose locanon the tape transport direction is y. In the present example both reels 5 _
‘and 7 are dnven in order to guarantee a tape tensron whrch is as constant as possible. - '

The optical unit 1 serves for optxcally scanning the tape 9, parucularly an

)

information surface situated in or on the tape 9. The optteal unit 1 comprises a frame 13, a
- radiation source unit 15, which is fixedly secured to the frame 1 and whlch in particular,
125  comprises a laser source, a mirror unit 17, particularly a polygon mirror, which is rotatable
about a shaft 17a and has mirror faces 17b and an ob_;ecttve system 19. The shaft 17a is
supported in the frame 13. The objective system 19 compnses at least one objeetxve lens and
serves, inter alia, for focusmg a_radrat;on beam 21 produced by the radiation source unit s0
as to form a scanmng spot 23 on the information surface of the tape 9. The objective system
30 19 has an optical axis 192 and an entrance pupil 17b situsted on & mirror face 17D of the o
mirror unit 17.. [ -
o " The objective system 19 is movably supported relative to the frame 13 in
such a manner that vxewed ina system of orthogonal axes XYZ havmg its ongm O sxtuated
both on the optrcal axis 19a and in the entrance pupll 19b and havmg an X axis comcrdent



substantially coincides with the point of intersection of the optical axis

and t he ent wllsh pupil, and the actuating neans bei ng pr m ﬁeg for
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driving the ob ec% Ive systemin accordance with said m)v]g 9 00961

suspensi on nmeans including afirst suspengion unit situated near the

entrance pupil, a second suspension unit which, viewed along the optical

axis, is 1 \ fr. . . . : g
PCT/ | B95/ %gg@g 0{)ﬁ&ﬁn axis 1_9a, a prQtal. ngn%ﬁf }M%e Z axis and a longitudinal move&t;nen% h
entrance glopg the Xhixishare popsibleiand atirertisovementscare tinhibitdd;. & stchears gangement thee
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in the entrance pupil, a tape drive unit being provided for nmoving an.
opticab the opticaldapmtepbe eormegtadreffactivelynat i on surface past the objective

system a part of the i . | LECLI system
havi ng. a tape t_ranspor?ﬂiﬁ%#s@ﬁgmvgwe%tg{]éégkgg?m%@%& arnh\iﬁe i
subst ant i phgivudifdl pRoVénieatsa tary bé Peifbitngd 4504 pasult of theopresénce oD i suspensivnem
The scanni ng arrangenent in accordance wth the invention has the sane

advant agednibsitugted Aegr the corapce pupil L9k and 8 seqpad spspeasion yait sitiaied closerdartbe
of ' mai nt b8y Rl 12 s 1o B caftabcEblo. 1 B OGP el bBMRRHsn wiiD 0! ©
di r ect orconipriseawo rolighapedriingecelements 268, 25tcami27ac 27b/! respectiVély ssevasede the
por t antTEAR 141884 40 1 etigsiive systomy ¥, Therhides JEmeits SRFr7 A AR D SeRs s bl o
Thi o ombdriBs 19 he"Z AR thf hingE etetieph 251 Otefly gl 1o he Y nARCTHERICRGHE! -
spot 15 hinge ¢lementaant eomparativedy floxiblehin the tiapsverseadirection andhstiff dnithei on i s
oriented lgﬁjgt%ﬁfd% idﬁut}/en. As a result of this, the suspension means used effectively constrain
15 - non-permissible movements of the objective system 19. 3 | B .
| In order to drive the objective system 19 for the purpose of tracking and =
focusing the optical unit 1 in accordance with the invention eompr_iseé electromagnetic
actuating means. These actuating means include an electric coil unit secured to the objective
~ system 19 and comprising two flat electric coils 29a and 29b, and a permanent magnet unit
20 - secured to the frame 13. The permanent magnet unit comprises two yoke sections 31a and
' 31b for magnetic cooperation with the coils 29a and 29b, respectively. Each of the yoke
~ sections 31.a and 31b comprises a permanent magnet 31al and 31bl, respectively. When the
coil 29a is energised the objeetive system 19 is su.bjected- to an actuating force which is
_  directed parallel to the X axis, which coincides with the‘optic'al axis 19a, and which
25 translates the system 19 for focusing purposes. When the coil 29b is energised the objective
- system 19 is subjected to an actuating force which is directed parallel to the Y axis and
which pivots the system 19 about the Z axis for tracking purposes. Since the tape speed is
~ comparatively low the distance between the objective lens and the tape varies only slowly, |
- enabling the bandwidth for foeusing' control to be small. A slightly larger bandwidth is
30. necessary for uecking. : o -
. | In addition to the laser source the afore-mentioned unit 15 may include a
signal detector for detecting the information signals present in the radiation beam reflected
~ from the optical tape 9. Moreoi'er; a detector may be provided for the detection of error

e




per pendi cul arly t-o the direction of novenent of the tape.

The opt. % 63{‘8%1&“ ng arrangement in accordance- with the invention can

be used recording and/or reading information in digital PGTABISP069 1 om an
optical recording - tape, for exanplg a cassette tape. For. this
purpose, the tape or tape-like mediummay be 20 provided with a th| n
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suitable for this pur'lavs@ucd/mgltcemeseme@?% E’ g position | ¢
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Since.in the seanning arrangenent "i n°'‘accordance with the invention the |
 opti ca|pque mﬁounam ahout thel pasition and tilt pf thepelyganamirrary A processingut her -
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| ongg t udchimagnetic SlispéionOfor die pdlggomibroRtRdi ng is effect in'a sinilar
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- way, the radlatlon refl ected. fromthe tape bei n detected and o
_ processed by detect i dhis tadgmoteshthahthe iaveatignds ek ! to the embodlmentw) ‘
Igagfl./l?é c&dfg% éxerem Pamcularly the suspension means and the acmaung means may be 5 -

The Scmmmdmrmﬂnnmmnemmsﬂmm.e wth the i nventi on can be used
for the digital storage of picture and sound The 'scanni ng arrangenent is
al so sui tabl e for _ C



data storage or for storing, for exanple, nedical information. At high

speeds of R dérigiks Of the mrror-unit, particularly sal
mrror, hi'gh-densi tym is possible 5. &32@?%?@89

tracks which are orie "ﬂ of g he direction of m)verrent of the

i nformation medi um I mllmﬁﬂﬂﬂrg' The opt i cal | s rdance
wiith the i on can he cused mots 0 he’ sca HEEHmsrmg‘EtN '
i.n accor d%ﬁ[ h the d her ei nbef ore put a”‘TfEPLV\UED :
ot her opti cal arrangerrqm‘sgheetsi_ﬁgg BRe for exanpl e a scanni ng M Croscope- '

The invention wll now e‘?mre detail, by way of exanple, .
with reference to the dr H, - -the Figure

is @ diagranmatic persp W|ng an arrangenent in
accordance with the invention including an optical unit in accor dance wi. th

t he i nvention. 15 ~ The scanning arrangenent in
accordance with the invent . |cal
unit 1 |n?accordance Wi é‘ﬁ@aﬂq ven |d(.?>’nt:£1l A fage r véerkgig#ﬂﬁgn%gmgﬁgémg
tape driveratie| b radiation sORES ufit 04 rotatableahirforaumit, and midahe forrforrhing,a gFt 3
serving.to -move an optical tape 9 fromthe feel 7 to the reel

tape 9 |589ﬁ5\¢@dh?)§§1ff3@o Eﬁ@c aglcinthat the mgans forstorming-the seanning qubglcudean
t t tID
a: gnfi??\r/e &I foorder Léra Pee ar@pe%fiengéﬂ(;iﬁﬁ d%#g&été cons ar@ﬁg%ezng

possi bse. situated, from an optrcal point of view, hhetween ﬂnlradranon iomeeumsaﬁd)meaﬂgeotael y
scanni ng the tape 9, partlciearl {1}‘3@ %@rmatlon S f%ce S|tuated_in
or on theSYSiEHR ispepsion geans rovifed formovahly supposting syst‘%l ation
SOUT CE UNjglaril .10 Wil frme vﬁgeqeﬂi e fmtiheshs Mo £ 1dnghiEindl ﬁBﬁLﬁMHz of thel

particular, 25 conprises aser source, a mrror unit 17, partlcul arIy a
- pol ygon nobjeasive smexmalong thet eptical axis and a pivatal movsment of the ohjettive syswmrabout

he T ranet B0 SRl s Hrtanlafifrpinciaft b 186 boiby B ibemecsin W IR bRRL g
and 10 a&ﬂrme%mmee;s pil, ladd theOicuAting Shéis deingdprovided foro@iving e sbijeteive DY

t he radiati on source unit- so ~as to forma.scanning spot 23 on the
i nf or mat | YStesy Y apserdance withtsaiemovem®mss.obj ecti ve system 30 19 has an

optical ayis 192 and an b ARG o R chaidhll i ik £ cififacheribd iPthal 85° 170 O

‘the
suspensxon means include a first suspension unit situated near the entrance pupil, a second -

_ suspensron unit which, viewed along the optical axis, is remote from the entrance pupil,

15 which suspension units connect the objective system to the frame and allow the longitudinal
movemen_t of the objective system and a pivotal movement of the objecuve system about a
pivotal axis disposed transver‘sely of the optical axis and at least substantially in the entrance

- pupil. | | '
3. | An optical unit as claimed in Claim 1 or 2, characterised in that the

20 actuating means are eleetromagneuc means comprxsmg an electric coil unit and a permanent
magnet unit, one of said units being secured to the objecuve system and the other one of said

'umts bemg sécured to the frame. '
4. - An optical unit as claimed in Claxm 3, charactensed in that the
electromagneuc means are spaced from the entrance pupil. '
25 S. ' An opucal arrangement including the optical unit as claimed in any one

~ of the preceding Claims and further mcludxng means for moving the surface to be scanned

. and the optical unit relative to one another
6. An opncal scanning arrangement including the optical unit as claimed i in
Clann 2 and further meludmg a tape dnve unit for moving an optical tape past the ob;eeuve



jstem 19 i s novably

g 05,

mirror unit 17. '

support.e Je to the frame 13 in TH|3 SHEE’FI-B\S”BEE]F
system ogvé)%ﬁg%onal axes -XYZ having ifts _orp L?\C@ Si tuaj
optical. axis 19a and in'the entrance
coi nci.dent : 0 WO 96/ 18166 - '

PCT/ 1 B92/ 009 information surface forming said surflce,
Wwitht ﬁ%ﬂt‘&gﬁ og&cfal %awme‘lzhptla;\’/eo%m?prr%seannent l-mgout t he Z. axi g and a

" | ongi t 4iaRebf ma\oﬁﬁwttape whichafhcesghe bbjedtivexsystemr baying sutmeemsaoratdﬂ@cuon
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| ongi t ygi.al novenents enable small and | arge speed variati ons and
posi ti vari.ations, respectively, of 5 the optical tape to be — -
corrected effectively. : . The perm ssible novenent s,
i.e. the-pivotal novenents-and the Iongltudlnal novenents, can- be
perforned as a result of the presence of a first suspensi on uni t
situated near the entrance pupil 19b and a second suspension unit situated.
closer to the - tape. QU|de 11 than to the entrance pupil. In.the
present exanpl e both suspension units 10 - conprise two rod- shaped hi nge

el ements 25a, 25b and 27a,” 27b,. respectively, secured to the frame 13

and to the objective systen119 The hi nge el enents 25a, 27a and 27b extend:
~parallel to the Z axis and. the hinge elements 25b extends parallel to-the Y

axis. The el ongate hi nge el enents are conparatively flexible in the

transverse direction and stiff in the - - longitudinal direction. As a |

result of thi.s, the suspension neans used effectively constraln 15 : (

non- pern155|ble anenents of the objectlve systen119 o :
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In order to drive the obj ective system.19 for the purpose of tracking and

f odusi ng t | unit-1 in accordance with the invention rises

el ectronagtr}?ggghhm actuating neans. These actuati ng nmeans i%é’”@?@
electric.-coil -unit secured to the objective system 19 and conpri sing
two flat electric coils 29a and 29b, and a pernmanent magnet unit 20
secured to the franme 13. The pernmanent ntzget unit conprises tw yoke
sections 3 la and - 31b for nmgnetic peration with the coils 29a and-
29b, respectively. Each of -the yoke sections 3l1la and 31b conprises a
per manent magnet 3lal and 31bl, respectively. Wen the coil 29a is
ener gi sed the objective system 19 is subj.ected to an actuating force which
is . directed parallel to the X axis, which coincides with the optica
axi s« 19a, and which 25 translates the system 19 for focusing purposes.
V%en the coil 29b is energised the objective "system 19 is subjected to
an actuating force which is directed parallel to the Y axis and ~ which
pi vots the system 19 about the Z axis for tracking purposes. Since the tape
speed is conparatively low the distance between the objective | ens and
the tape varies only slowy, enabling the bandwidth for focusing
control to be small. A sllghtly | arger bandwi dth is 30 necessary for

t racki ng. In-addition to the | aser source the

af ore-nmentioned unit 15 may |nclude a - _S|gnal detector for detecting
the information signals present in the radiation beamreflected from
the optical tape 9. Mreover, a detector may be provided for the detection
of error WD 96/ 18166 ' ' '

PCT/ | B95/ 00969 | . o
signals for the purpose of dr|V|ng the el ectric coils 29a and 29b. The unit .
15 may further
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(57) Abstract

An opueal unit (1) for opncally scanning a surface pamcularly an mfonnatnon surface of a recording medmm (9. 'l'he unit.comprises
a frame (13), a radiation source unit (15), a rotatable mirror unit (17), and an objective system (19) for forming a scanning spot on the
information surface, which objective system has an entrance pupil (19b) and an optical axis (19a). From an optical point of view, the
rotatable mirror unit is situated between the radiation source unit and the objective system, suspension means being provided for movably
supporting the objective system relative to the frame. The suspension means allow a longitudinal movement of the objective system along
the optical axis and a pivotal movement of the objective system about a pivot which coincides with the point of intersection of the opucal
axis and the entrance pupxl Acmatmg means drive the objective system in accordance with said movements. .
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spet i nclude an objective system having an entrance pupil and EPMGEMHIT SHEET
axi s, the otatable mrror unit being situated, from an.optical point
of view, between the radiation source unit and t-he obj € K@Y@W}EET

suspensi on- rrfﬂmlm ed for novah]y supporting e—obrecttve
systemrel at " mmlﬂﬁl whi ch suspé€nsi on neans all owja

| ongi t udi nal fove&neht *of st he obj ective system al ong the optli dal 2296T I a
pi vot al novenent of the objective system about a pivot jch at |east
subst anti a}l EX cgl nci des with the point of intersection]of the optical
axis and t ance pupil, and an actuating rreans bei'rg—pr Uvi cet fef

driving the opjective stem cor e wth sai .
An opti cal un‘j 't as cl al‘%eﬁpt?‘qqi Eﬂ‘@? %F‘M‘% S‘Hﬂ}cﬁ’ Wﬁgﬁtﬁ Y compnses a”

suspensi on NEgdife,! 4 fldididndsolitdeSinit u%&w&ﬂuﬁaf it iﬂ@ﬁﬁﬁls%?'foﬁ!ﬁﬁ% Qntrance
pupil, a second suspensi on uni t which, viewed along t he optlc aX|s

i s renote frceanmirg spatraantbe sprfadce, charactemmdchx thatihermeans fonforming thecssan

heoby oot varRyiSidb 3R SeickfFe 378k HafilcaiCens AR, bUgh Bl an egué%ﬁ%”@sout a
pi votal axis rdiatdbies fdrrbf anit Leingitvated, frbm zepbptroal poidat 6f ey, Petw@AShe radiation
substantially in the entrance pupi Anotlcal uni t

as clai med i reOwJcqiupitians the obmavgusam,z%@pﬁmsmh@msrt@mg proertcledafpr mvalldns

is an electr leC Wi
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system and thengxtuduml Inm"veﬁmt of theadbjective Eystdme ialtngsthe wptical tarist and 4 pivotal

4. An optical unit as claiped in Cam3, characterised in

that the eovEsIent ﬁﬁgrfe@mecwsemte@r@ogm@wt fwhich atleast su wpéﬂwsm es

5.
clainmed in a&%ﬁlgﬁ%ﬁ@&hﬁi&%ﬁ%@@ %aé}&n%s&gdngﬁf%draﬁﬂer | h%%a&n%gﬁg

for noving thmurbémgeprbmdbé forcdriviag the objestivetsystempin abrdance wmthlsaidl ve to
one anot her. An optical scanning arrangenent
i ncl udi ng thén%‘f?met‘,‘&‘l- unit as claimed in daim2 and further including

a tape dri vezqnl t for novi %ngcmmrﬁwmmm
' suspension means include a first suspension unit simated near the entrance pupil, a second
_ suspension unit which, viewed along the optical axis, is remote from the entrance pupil,
which suspension units connect the objective system to the frame and allow the longitudinal
' movement of the objective system and a pivotal movement of the objective system about a
pivotal axis disposed transversely of the optical axis and at least substantially in the entrance
pupil. . '
3. An optical unit as claimed in Claim 1 or 2, characterized in that the
actuating means is an electromagnetic means comprising an electric coil unit and a
permanent magnet unit, one of said units being secured to the objective system and the
other one of said units being secured to the frame.

—+

4. _ An optical unit as claimed in Claim 3, characterised in that the
electromagnetic means are spaced from the entrance pupil. |
3. An optical arrangement including the optical unit as claimed in any one

of the preceding Claims and further including means for moving the surfacc to be scanned
and the optical umt relative to one another.

6. An optical scanning arrangement including the optical umt as claimed in
Clann 2 and further inciuding a tape drive unit for moving an optical tape past the objective
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system of the optical unit, which tape comprises an forming said surface,
a part of the optical tape which faces the objective system having a tape transport direction
which extends at least substantiaily perpendicularly to the pivotal axis of the objective

system.



