I WD 02111128 PCT/ EPOL/ 07963 Magnetic scanni ng system FlI ELD 'OF THE .
| NVENTI ON . The present invention relates to a scanning device for scanri ng
a magneti c WP&¥MIE carrier, and to a record carrier wth PCTEPIATG
magneti cal l y-recorded i nformati on thereon. Mdre particularly, alt hough not
excl usi vel the invention relates to a scanning device for scanning 5
rewritabl e&@ﬂ@ﬂﬁéw?@ﬂmééﬁﬁ*%mcarrr er, and to such a record carrier with
magneti cal l y-recorded information thereon. Scanning nay refer to reading,
witing or erasing data fromthe carrier. BACKGROUND TO THE | NVENTI ON
Advances in data storage capability have been manifested as faster data 10
scanning tines as well as the density of information which can be stored on
the data record carrier. The desire for higher areal data densities has
led to the devel opnent of a nunber of innovative data storage techniques.
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Magnetic scanni ng devi ces, such as those used in hard disk drives,_ in which

data is witten to and read froma magnet i sabl e nedi um by rragnetlc-
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short bit ngths. However, those systems use Iarger track wi dths than
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SNR WO 02/ 1 1 128 PCT ICGiticdl/ wﬁﬁﬁig deXices are well known in the art, and include rewritable
record carrier systems, like the CD-RW system. In these systems, data is written to and read
15 from an optically varying medium by optical modulation. Increasing the data' density by
decreasing the dimensions of the data bits (usually pits in the optical surface of the record

carrier) requires accurate imaging of the bits. A reduction in the bit size requires short

wavelength or near-field operation and it is considered that present technologies are
approaching their limit in terms of the signal to noise (SNR) requuemcnts while still
20 maintaining & useful system bandwidth.
Magnetic scanning devices, such as those used in hard disk dnves, in which
-+ datais written to and read from a magnetisable medlum by magnetle modulation, can exh1b1t
" high areal data densities by employing ielatively short bit lengths. However, those systems
~ use larger track widths than optical scanning devices, which imposes a significant limitation
25  onthe data density which may be recorded on a media. In this context, higher areal densities
may also be possible by reducing the bit lengths even further. However, the same SNR will
be required for the same bit error rate. In magnetic media, smaller bits require the use of

even smaller particles with about 100 particles per bit being required for a reasonable SNR.




Smal ler bit sizes beconme thernally unstable when used with nedia
coercjivities 'which are still witeable at approximately roomtenperature.
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f or magnet i echneigies’gJ.avisgn\Bod. Tapgn, V1.3, ShpfRimdnFNGHE, 198471 238286 02/ 11128
PCT/ EPO% 07963 JP-A-4-311848 describes optical track following in conjunction with magnetic

reading and writing. The magnetic scanning head is located on the opposite side of the record
carrier to the optical tracking head. The position of the scanning head is determined by |
means of magnetic field detection coils associated with the optical tracking head. These coils
detect the modulated magnetic writing field thus allowing the position of the scanning head

25 tobe determined. However, the positioning accuracy is not as accurate as that exhibited by
optical tracking systems.

JP-A-2-105319 describes a ‘side-by-side’ system whereby tracks defined by
wobble bits formed on the on the record carrier; which are tracked using a laser, are placed
next to magnetic data tracks. The area taken up by the wobble bits reduces the media area

30 available for magnetic reading and writing.

DISCLOSURE OF THE INVENTION



3 In one aspect, the present invention provides a scanning device for,
scanning data records on a nmagnetic data record carrier, the record .
carrier inRgbusis at | east one nagnetisable nedium thecdgpsmasncl udi ng:
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i nvent i ontrs@ivdefkan relatione®thd opfical soukdeer Wi t h magnetical | y-recorded
information thereop comprising a.dj sk havjng | and and/ or _.groove tracks
formed therein, whe?}#e d&“‘feé’é‘ﬁ’cﬂﬁ“ﬁ °rtafﬂ?§n@§§‘éef?"g]%‘§'%8\” SASEHE™®g to an
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less than the optical track pitches; and
. apositioning system for determining the pdsitioning of the data tracks with
20  respect to the optical tracks,
wherein the magnetic scanning system is adapted to scan data tracks with a
pitch which is smaller than the pitch of the optical data tracks detected by the optical tracking
system.
In accordance with a further aspect, the present invention provides a record
25  carrier with magnetically-recorded information thereon comprising a disk having land and/or
groove tracks formed therein, wherein a region of the magnetic media corresponding to an
individual land and/or groove track has a plurality of magnetic data tracks formed thereon.
The present invention allows the data tracks to be more closely spaced than in
the prior art and is therefore a means by which the data density can be increased in a
30 magnetic scanning device.
The use of an optical tracking system allows for a continuous composite servo
or sampled servo system, providing accurate track following and hence read/write location.

The device preferably uses a continuous composite servo tracking system. Optical tracking



or sanpl ed servo:system providing accurate track follow ng and hence
read/wite | ocation. The device preferably uses a continuous conposite
servo trackivﬂgoﬁﬁﬁ?em Optical tracking WO 02/ 11128 PCT/ ERQ&pdHFdes 4 may
be achi eved using known techni ques includi ng one-beam push-pull tracking
with Foucault focusing, or three-beam trécking with astigmatic focusing.
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20- Data records may be written onto a region of the servo track by sufficiently
heating the specified region to allow writing to occur and magnetically writing a data bit or
bits to the specified region on the servo track. When magnetic writing is occurring, areas
corresponding to whole servo tracks may be heated sufficiently or alternatively areas
corresponding to only a portion of the servo track may be heated sufficiently.

25 There are preferably a plurality of data tracks per land and/or groove track
width. The data tracks are preferably written in areas corresponding to both the grooves and
the lands. The surface over which the magnetic read/write head flies is however preferably
essentially flat.

The magnetic read/write head may include a plurality of individual magnetic

30 read/write heads adapted to read/write corresponding data tracks simultaneously. Ina
preferred embodiment, data may be interleaved between the data tracks.

In an alternative embodiment, the read/write head may incorporate a single

write head which writes a single data track at a time, wherein the magnetic write head is



The magnetic read/ wite head may include a plurality of individual magnetic
30 read/wite heads adapted to read/ wite correspondi ng data tracks .

si mul t aneapgbhiyi11dsn a preferred enbodi nent, data nay beponeeslesged bet ween
the data tracks. In an alternative enbodi nent, the read/ wite head may

i ncorporate a single wite head which ites a single data track at a
time, wheyasitibnddWppropaielyiif rédtioh & thesdvd Sackabdddidd thafie dforbhleiidhed éfbal 5
positioned appropriately in relation to the servo track according to the

af or enent%heateégmﬂeear tracking techni ques. BRI EF DESCRI PTION OF TFI E
DRAW NGS 5 Features and advantages of various enbodi ments of the invention
w Il becone apparent fromthe follow ng description, given by way of

exanpl e JBRIEE RESGRIETEON &F TREBBAWRNGS of the invention, which refers to
the acpompanying dfabrO atilaBbd U viriétd ofibddiirehtd 3 hd it Sntion Sl HeRinkel
a i ng e

representation of evi Cé acco tot present invention; 10 Figure 2

i | | ust r atapparentdiomptheffpliawing deseription tgiven by way efiextample aply. sof @referradecor d

carrier . ks ' ' | : L than-of the

ragnet | c iR drHIRG) yilch Bkl o SP BRI e RBBL BRI, 1 12 |,
of a scanni ng headFiguoreshiffasiraies a schemeaticiapeeentation obndevisstacctirdingito thé  t he

i nvention; 15 .Fiqure 4 illustrates a detailed tangential sinplified section
t hr ough 6?"‘8?5?‘5{““??@8%(1 carrier, showi ng an enbodi mrent of a data track

| ayoul0 on t he wri t Bighiec iltestiates h simplifed¢rossreettpnalvdevy thomgh /aldatageqoed or d
carrier topography; Figure.5 i.llustrates one e di pent of .
i nt ensi t#ﬁ@?fﬂ@gﬁﬁﬁﬁ@gﬁ%ﬁ%h%s pwi @Fipﬂ%n%lpo t',eIEWﬁ?cgffﬂfmégﬁaflust rat es
an al t er nagduse enbodi ment of a heating spot profile; Figure 7 illustrates
a further alternatjve ephodi pent ,of a heat.ing.spot .profi.le: FELgure 8
illustrates a scheh’&ﬂe psiics p agherpucst c‘ﬁﬁvﬁgﬂﬁ %%%ﬂpm accor dance
W th a f uckdiednce Wxhdneenbodihert 6Ethe iveionpn; and Figure 9 illustrates a
control systemused, in enbodi ments,. aof the_ invention. . 25 Figure 1
illusttates a rragng’tgf’ﬁe erﬁégﬁé‘\lﬁﬁé@% flﬂ?%%‘g“f’tﬂmatﬁ{%g‘ﬁ%ﬁ% with an
enbodi Meryecdad cdrfiér, sHvweRY dnabodiment of a data track layout on the writeable media in

relation to the groove/land record cartier topography;

Figure 5 illustrates one embodiment of intensity/temperature profile of a
heating spot; ]
20 Figure 6 illustrates an alternative embodiment of a heating spot profile;
Figure 7 illustrates a further alternative embodiment of a heating spot profile;
Figure 8 illustrates a schematic plan view of a séanning head arranged in
accordance with a further embodiment of the invention; and
Figure 9 illustrates a control system used in embodiments of the invention.
25 Figure 1 iliustrates a magnetic scanning device constructed in'accordance with
an embodiment of the invention,
A data record carrier 11 is shown in the form of a movable data record carrier
(for example, a disk) viewed in cross section in a direction tangential to the track direction.
The data record carrier is rotatably mounted and includes an optically detectable physical
30 structural feature which allows an optical tracking/positioning system to accurately track and
locate the optical tracking assembly at a specific position on the media. The scanning head
scanning head 100 optically detects the transmitted beam. This allows the lscanning head to
be precisely located under the beam spot or spots, This will be described in more detail
below. The optiéally detectable feature used in the present embodiment is a series of



A data,record carrier 11 is shown in the formof a novable data record
carrier (for'exanple, a disk) viewed in cross section in a direction

t angenti al *ﬁd&rack direction. The data record carri gerEpof/@bat abl y
nount ed and 1 nc es an optically detectable physical 30 structural feature
whi ch allows an optical tracking/ positionfng systemto accurately track and
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sinplifiedygghified structure of a preferred nmedia construction is shown

in Figures 2 and 4 and will be described in nore detail below The data
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head to fly very | ow over the data record carrier i n_near._ cont act

with, pref éPQ}S"ISWfP“éé%“d!HaﬂV"E}B arﬂvgﬁ/atﬂeﬁmﬁmtlﬁﬁheaﬁeﬁyf 31? Hisk @t the land/grogve o

treat ed or gupedal ned flat. A buffer [ayer (not shown) of approximately 30nm

20 To allow the magnetic read/write head to fly very low over the data record
catrier (to be in near contact with, preferably less than 50nm away from, the disk), the fill
layer is treated or machined flat. A buffer layer (not shown) of approximately 30nm
thickness is sputtered onto the flattened fill layer 10 covering the groove structure. A
magnetisable medium 12, in particular a magnetisable metallic layer of approximately 20nm

25  thickness, is then sputtered onto the buffer layer. Finally, a protective layer (also not shown)
of approximately Snm is added. _

The general layout, construction and operation of the tracking/focusing
component of the device is similar to known optical scanning/track following systems. The
optical tracking/focusing system functions as follows. Referring to figure 1, a light source 19

30 (for example, a semiconductor laser) radiates a linearly polarised divergent beam of coherent
laser light. The linearly polarised divergent beam passes though a collimator 18 which
converts it into a beam of coherent, parallel light. The beam then entets a polarising beam
splitter 16. The beam splitter 16 consists of two right-angled prisms separated by a one-way
mirror membrane. All of the beam passing through the polarising beam splitter 16 emerges



thickness is sputtered onto the flattened fill layer 10 covering the groove
structure. A nmagnetisable nmedium 12, in particular a magnetisdble netallic
| ayer of apoopuimately 20nm 25 thickness, is then sputt ecedpramrsst he buffer
layer. Finally, a protective layer (alsg not shown) of approxinately 5nm
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is shown. A rotary arm positions the optical head 800 which outputs a focus error signal 813
to a control circuit 810, which processes the signal and outputs a focus control signal 815 to
the optical head, which alters its axial position according to the signal 815. The optical head

25  also outputs a tracking error signal 814 to the control circuit 810, which processes the signal
and outputs a tracking error signal 811 to the optical head rotary arm. .

The beam tracking/focusing system allows the optical head 800 to be

accurately positioned over a particular part of the record carrier topography. In a preferred
form of the invention, a reference beam 130 is emitted from the optical head 120. The

30 reference beam is at least partially transmitted entirely through the record carrier whereby the
reference beam is imaged on the underside of the record carrier by a 4—quadran_t detector 122,
This detector outputs reference beam error signal 901 to positioning control system 903

which generates a reference beam error signal 902 which is used as a control signal for the



errors caused by.flexing of the disk or nmechanical defects in the disk
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correspondl to eac d and groove. ThiS is shown in tail in
figure 4 vm%r@sm% amgnfbﬂw ceaghareny khe glamhmb media is preferably heated through

the substrate, by means of the optical beam to allow thermally-assisted writing. During
reading, the intensity, and hence the heating effect of the beam is preferably reduced whilst

the optical tracking detection remains operable using the same beam. Alternatively a
separate heating beam, which is switched on during writing, is switched off during reading.

25 Figure 2 illustrates a simplified cross-section through a portion of the record
carrier along with an enlarged 4-channel slider head 22. In this embodiment the optical
tracking system illuminates the magnetisable layer from the opposite side to that on which
the head 22 is located. The slider head 22 is moved in unison with the optical tracking by
way of the transmitted reference beam which is imaged by the 4-quadrant detector 30.

30 The 4-channel slider head 22 in Figure 2 is shown magnified compated to the
scale of the radial cross section through the record carrier 13. The head comprises four
magnetic read/write GMR transducers 23a, 23b, 23c and 23d. These are spaced apart so that
a complete set of four data tracks can fit in a radial width corresponding to the width of either
land 20 and/or a groove 21. This is more clearly seen in figure 4. The view of the head
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in conj un&PP¥n such as the atea B-B’, ac ng to techniques discussed above. 1t is possible to have

1, 2, 3 or 4 channels selectively operating on the read/write head simultaneously, by

D

selectively activating different ones of the GMR transducers. When more than one channel is
written or read simultaneously, the data is preferably still from a single source (e.g. a file),
25 andthe datais interleaved and de-interleaved by the scanning device.

In this 4-channel embodinient, after positioning the magnetic scanning head,
four data tracks 1,2,3,4 are written onto the media layer 12. Each data track can for example
occupy only 0.2um, allowing very high areal densities to be achieved (around 40Gb/in’ for a
0.1pm bit length). It should be noted that other numbers of magnetic transducers, ranging

30 from one or more may be used in the slider head 22. The upper limiting factor to the number
of such transducers used per land and/or groove track is the accuracy of the optical
positioning technique, the resolution with which the magnetic data bits can be written to the
media and the degree of accuracy with w_h_ic_:h_th_e scanning head can tack the reference beam.
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land ar groove may be determined and used to provide tracking along any data track.

25 There are a number of further embodiments which are possible within the
scope of the invention. For example, the preferred embodiment described above uses the
magnetic head on one side, and the optical head of the other side, of the data record catrier.
The optical head includes a focusing photodetector array and a tracking photodetector array
to perform focusing and track following, respectively. The magnetisable layer is at least

30 partially optically transmissive which allows the transmission and hence the detection of the
reference beam. This allows the scanning head to remain ‘locked’ under the spot position. In
an alternative embodiment, the optical tracking detection is also performed on the side of the
magnetic head, by placing the tracking photodetector array on the magnetic head. The
tracking signal is then generated by detecting the one or more tracking spots in transmission.
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surface. In the enbodi ments 1lTustrated in Fi gur es t he magneti c
t r ansduc efrea fensity than for, for example, conventional hard-disk drives. Further the useof a :
reference beam allows the scanning head to be autonomously located directly below the
beam spot at optical accuracies. Thus a desired data track can be written by ‘steering’ the
magnetic scanning head by moving the reference mean. Alternatively, the magnetic scanning
25 control hardware may be used to displace the magnetic transducers relative to the fixed
reference beam. This is based on a knowledge of the geometry of the scanning head and
dimensions/location of the data tracks.
Referring to thermally assisting the magnetic scanning step, although the
heating beam can be localised so that the portion of the disk which is being magnetically
30 written is heated quite precisely, it is possible to heat a larger portion of the disk than that
covering only the one or more data tracks to be written. As noted fabove, the data bits are
written to the media in locations governed solely by the position of the magnetic read/write
heads.
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it is possible to heat a larger porti.on of the disk than that covering only
the one or nore data tracks to be witten. As noted above, the data bits
are witten to the nedia in |ocations governed solely by t-he position of
the magnetic read/wite heads. WO 02/11128 PCT/ EPOL/ 07963 12 Opti cal
tracking, conbined with the very high Iineal bit densities avail able




when using nmagnetic reading and witing techniques, allows the present
invention to achieve accurate track followi ng, and therefore accurate

pl acement wadhznersli ng of the data bits within the mgneid@erdabned r acks.
Further, thermally assisting the nagnet'§:vwiting onto the nedia 5 all ows
the use of high coercivity nmedia which dre stable at high bit densities and
over | ongCLAIMS: scal es, but which can still be witten using known fl ux
guide materials. Typical applications for the invention nmay include storage
of data analogous to hard disk drives on conmputers. A further application
may include digitally encoding audio/video data for storage, distribution
and pl ayback on renovabl e nedia. 10 Al though the present invention has been
descri bed by way of exanple only and with reference to the possible

enbodi ments thereof, it is to be appreciated that inprovenents and/or
modi fi catt.ons may Rescamdieg delviee Gdracaniningaiata rebepizohiammaghetivrdatdvecard epderpf  t he

i nventiong,as set out.in.the appended cl.aips. Were in. the. foregoing
descri pt i B¥ °8F mﬁgcﬂggg@gﬁﬁﬁﬁ%@awﬁﬁ%@@@ﬁ@ &"‘Y*oce nts having
known equi val ent s, ah bpitabistite adiptedab emitat Jaise oftarefeiencs beaas: por ated as i f
individually set forth, WD Q2/11128 PCT/.EPOL/ 07963 . 13 AIMS: 1. A
scanni ng devi ce fof®gpfgh W%@@@P&é"'ﬂ?ﬁoauﬁﬁéj%tﬁmﬂ ﬁ‘t?sé’gé'i“d

carrie§, retéifi ciiePloGrévidd d ticking Sighial] Wherélh tHeIafite GRS hERAAIEHE Sigdl & Nedi um
the device |ncluding: an optical source adapted to emit at |east one
r ef er enc ePYSERHthegp ﬂﬁ?‘gﬁqlntr?lé‘l%tﬂ&‘%%i%bt ed to use optically

det ect abl e feat!Jrean@érIﬁéiemaéneﬁeﬁfaﬁsausqmofﬁua%ﬁeacm@yé:ﬂﬁlg&laiar@% ng signal,
wherein the device uses the tracking signal to position the optical source

in rel at i Bagnedsableanedigi@dcarrier; one or nore magnetic transducers for
megnet i cal |y SCannipkaid@oRmbRg adRANS ibied MeeRalb Wearroloni i cal

detection neans adapted to detect the reference beamfollowing 10
t rans# s sirangmission thypughitee reeqrd pamierangd thereby pasitiondthe pye osaagre magnatine one or

nor e mgn@ﬁsguce&ri@m%gﬁegﬁ%ﬂgo%gpn to the optical source. 2. A scanning

device for scanning data records on a nmagnetic data record carrier as
claimed in claim1l, wherein the one or nore magnetic transducers and the

optical dgtection alg,dEaRvids for sCHnRinB Qard k&etrds Bh @ nhgRGR HAla i Atirier
' as claimed in claim 1, wherein the one or more magnetic transducers and the optical detection

15 means are incorporated into a scanning head.

3. A scanning device for scanning data records on a magnetic data record carrier
as claimed in claim 2, wherein the scanning head is located on the opposite side of the record

carrier to the optical tracking means.

20
4, A scanning device for scanning data records on a magnetic data record carrier
as claimed in claim 1 wherein, the one or more reference beams corresponds to or includes an
optical pattern of a substantially known geometry which is imaged by the optical tracking
means in order to position the optical source in relation to the record cartier.

25

5. A scanning device for scanning data records on a magnetic data record carier
as claimed in claim 1, wherein the features on the record carrier detectable by the optical
tracking means comprise land tracks and/or groove tracks formed in the physical structure of

the record carrier.
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3. A scanning device for scanning data records on a magnetic data record
carrier as claimed in claim2, wherein the: scanning head is |ocated on the
opposite si iiida€ record carrier to the optical trackifgefpees 20 4. A
scanni ng devi ce 'for scanni ng data records 3{8 a magnetic data record” carrier
as clainmed in claim| wherein, the one or Mrore reference beans corresponds
to or includes an optical pattern of a substantially known geonetry which
is imaged by the optical tracking means in order to position the optical
source in rélation tcAstieningdevice fonsoanming dateregordsion & magiatig datevecord qagier
scanni ng data .r A [ . b £5: ' |

clai m 1wl PRt RS BB BblooPlafic SRS 536 of Elisk A i BT RRYGr”
optical tr gaovegacksardin terfpm efoneanthote sabiantialyl¢antingousspials orxidgs f or med in
t he physi.cal structu of. . the record carrier. CI1"'11 1111

LI 1" L PP "’?‘fﬁe’“‘i“”%%&fz%ﬁlzs PCT/ EPO1/ 07963 14 6. A scanni ng device for
scanni ng data records' on a magnetic data record carrier as clained in
claimb5, vvhgrein the yecord %?r'ritf)% is.in,the fgrmof a disk and fhe.l and
and/or  grodve tracks™&aBning device fopscapnine dataregords,on & MagRdic S e et
continuous ePtleidhed iRtlafin HE56 WhéOMGRiFnétisabincliuinie foh@8 in  substabtixlly plangr
device for scanning data fecords ,,on a magnetic data record carrier as
clained in 4Y£W§a@¢%8%dl%¥%€?ﬁ“%gﬂ%‘me e mediumis formed in a
substantjpal | y planar |ayer separated fromthe | and and/ or groove tracks.
10 8. A scanning device for scanning data records on a nagnetic data record
carrier asS8elai med i seapyingdeviesfonsranming ataseords an & FBsRRiICidata reqordcapties g
means det eCl§ gllajnHalin bl b chith whafeirshe bR aMickidg infeaRd ddieis ightfedid ed

t hrough the magnetic data record carrier or is reflected fromthe

optical |y depdcal soyree which is either transmjitedthrough the mpenetis; data reenrd serdefiarily dat a
records on g A ¢lohCthé gt aliF GRetbbieehfufes. as clained in any preceding

cl ai m wherein tﬁe one or nore nmagnetic transducers are adapted
15

9. A scanning device for scanning data records on a magnetic data record carrier
as claimed in any preceding claim wherein the one or more magnetic transducers are adapted

to write data to the magnetisable medium.

20 10. A scanning device for scanning data records on a magnetic data record carrier
as claimed in claim 9 wherein the device is adapted use a heating beam to heat portions of the

magnetisable medinm which are to be written.

11. A scanning device for scanning data records on a magnetic data record carrier
25  asclaimed in claim 10 wherein the heating beam is emitted by the same optical source

emitting the reference beam.

12. A scanning device for scanning data records on a magnetic data record carrier
as claimed in claim 11 wherein the heating beam is used as the reference beam.

30
13. A scanning device for scanning data records on a magnetic data record carrier
as claimed in any preceding claim, comprising a scanning head incorporating a plurality of
said magnetic transducers whereby a plurality of data tracks may be scanned simultaneously.
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to wite data to the magneti sabl e medium 20 10. A scanning device for .
scanni ng data records on a nmagnetic data record carrier as clained in.
cl ai m 9 wheoeirfirdshe device is adapted use a heating beawcrmphigmadssporti ons.
of the nmagnetisable nediumwhich are tg be witten. 11. A scanning device
~for scanning data records on a magnetic data record carrier 25 as clained
in claim lﬁ. V\/ne][ ei mﬁchmgﬁ@aévﬁa&goﬂemmﬂgﬁaﬁﬂ@dom?nh}mﬁgnaimmmd cardiér sour ce
emtting the reference am_12. - A scapni evice for scanni.n at a
Fotor daof SEEG AR Presans Paohereia oprial tackect SR PR Potinc o n
the heati pgi hakifgiwithFRtadcfobddiig] Hilete bt bR with stidgmaicFemsing.ng devi ce
for scanning data records on a magnetic data record carrier as clained in
any preceding claim conprising a scanning head incorporating a plurality
of sakd gggnetic g 8vice Thiak RRAhgdafalrebodsionda 1Bdgnekd dhtd reeuill Sarfiry be
scanned sinultaneously. ITHLLITITLEEEE pLrrrrprErltl- S 111 WO 02/ 11128
PCT/ EPOL/ rgergrd cagrier inclydingat ipast,oge magnetisablegpedivm, the deyicedncluding: or ds on a
magneti c data recor, W | Js RERRESH gdrevher ei n
optical “tracking i saﬂa | eﬁhngg?ﬁg&gdﬁg@g)gﬁr%?ﬁﬁ- “pul | i{krg%écihkl ng With
Foucaul t focusi ng, aceagnéficsaningraystemn £orserpningmpaghelic media atdambeckspiteges 5 15, A
scanni ng ' . e records on ‘a nmagnetic data record
i’et‘é%dg%ftht 8?@?&&@.%&%@

carrier, eco carricer 1ncluding at |east one magnetisabl e nmedi um
t he dd0i ce i ncl udi mgositionipg system for daterininingthe pesiticning of the dsta tragkopith cal

tracks on_a nL.et. & nmagnetic scanning systemfor scanning _
magneti c ﬁf’%élcg&g{‘ed?}’git%al ?ﬁasék pitches less than the optical track pitches;

and 10 a positi oni nhemsjsthe maguatic deanpingsystemyis atiaptesito iscanslatatggeksiwithe dat a

yat om i s PURRESHS pigaled el uBlch BEihe bbATSl s HAAEE BlaReld s POHEL B 0
t he pitchswmtenihe optical data tracks detected by the optical tracking
syste% 15

16. A scanning device as claimed in claim 15 wherein the magnetic scanning
system includes a plurality of magnetic transducers capable of simultaneously scanning
different data tracks.

20 17 A scanning device as claimed in claim 15 wherein the magnetic scanning
system includes a magnetic transducer and said device is capable of selectively positioning
said transducer in different data tracks whilst following the same optical track using said
tracking system.

25 18. A scanning device as claimed in claim 15, 16 or 17, wherein the positioning
system includes a reference beam located in known relation to an optical track being
followed and a reference beam detection means associated with the magnetic scanning

system.

30 19 A record carrier with magnetically-recorded information thereon comprising a
disk having land and/or groove tracks formed therein, wherein a region of the magnetic
media corresponding to an individual land and/or groove track has a plurality of magnetic
data tracks formed thereon.
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16. A scanning device as clained in claim.15 wherein the magneti c scanni ng
systemincludes a plurality of nmagnetic transducers capabl e of

si mul t aneousyypfapgni ng different data tracks. 20 17. A sgayihidefscvi ce as
claimed in claim15 wherein the magnetic scannl ng systemincludes a
magneti c transducer and said device is ca bIe of selectively positioning

said trans er in dif f; i cal
track usi ngws:al d tra r&l n %ﬁ%%ﬁ@wggﬁﬁnmﬁggﬁg&glﬁgﬁe Rg

cl ai m 15, 16clam Mhmmnﬂmlmda‘ndlmgmnwmdmgeoptycaﬂgldenectdﬂades a reference
beam | ocated in known relation to an optical track being followd and a
ref erence beam detection neans associated with the magneti c scanning
system 30 20. A recdrdcardcarier with ihhgneticaligirecadedyinfommation éeréonfas claindddn

t hereon gconpr.i sj di sk ha | an r groove tracks faornmed therein,
wher ei n M‘%ﬁat‘“ﬁ'&feﬁh@ﬁé‘i }sga&#l Y BalsBAGRHgG adge ﬂg’ﬁrrﬁﬁeﬁ ®dual | and
and/ or gr ooad/or hestingbedn.a plurality of magnetic data tracks forned

t her eon. IIiIiI!III' [I1h:111//qll/ WO 02/11128 PCT/ EPOL/ 07963 16 20. A
record carrier with nmagnetically-recorded information thereon as clained in
claim19 wherein the | and and/or groove tracks are optically detectable.

21. Arecord carrier wiwth magnetically-recorded i nformation thereon as
claimed in 5 claim19 or 20 wherein the record carrier is partially

transparent to a tracking, reference and/or heating beam 11 1 1 1 1 1 111
1111111111111 11111* CMS
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