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13 AU6 2003 | Recording nmethod and Information mediumfor a plurality of

| ongi tudi nal track bundl es enabling tracking during recording and/or

pl ayback of track bundles The invention relates to a recordi ng net hdd Ay 2003
multitrack recording devices. Such devices allowto record a plurality of

| ongi tudi nal track bundles on an information nmedium The invention further
relates to an information nmedium which tarries a plurality of |ongitudinal
track bundl es conprising special tracks with tracking information in them

Fig. 1 schematically illustrates how an informati on nedi um may be recorded

in prior art. Th “MJH ﬁg(tgbw Mm%ga | e | using a
recordi ng and/orﬁrea |L’§;§ ea S%E)wn enl ar ge W@?ﬁ%&?#é@ﬁt t he tape
1). A writinglomyitudihal treck dashdles @mablingstracking 'dutintprst ordiviy @adadr ows to
record a plurality of tracks (not shown) sinultaneously, e.g. 80 parallel
tracks in a |ongitudinal tracRlianhaekofitragikbundlasck is recorded using an
active part 5 of the matrix head 3. The recording of the tracks is done at
a recording ve- locity between the matrix head 3 and the magnetic tape |

whi ch appearghe inivebkdon eblates/tol § recardingauethod formuttittackadoctiing gleviesows f or

i ton of U7 asorenthy Mok, ferd o lrdlf B bt ok Hficids ofeh "
, possi bl e t dnfop®@tien médium. "g nveafion fatherrendbefo 4nadicamalibniediash ot her

on: :a tape 1 by coarse posi- tionin head 2 transversely i.e. across

t
the tapew dtv qaéa'%rmnb#raditya@(sloagimdigalt tpek bundlpsheomprisings special
di £ . f i nfoi ti tained in th
readi ng par%&kgtﬂﬁﬁﬂ'ﬁ@g’g@“ﬁ?%ﬁw‘%ﬁﬁ of information contained in e

tracks requires rack bundle 4 to be read
si mul taneously. The reading part 6 conprises a magneto-optical transducer
(not shown) Rigi tischemsaliealkeillustélesflmw andnfbrmati@Dmmdivay riay Berrecgrdedadi ng,
a light bear}?\ip?io?%%lﬁ%ee%uﬂﬁpéa&dfecording is done on a magnetic tape 1 using a
recording and/or reading head 2 (shown enlarged in comparison lo the tape
1). A writing part of the head 2 corhprises a matrix head 3 which aliows 10
record a plurality of tracks (not shown) simultaneodsty, e.9. 80 parallel fracks
in a longitudinal track bundie 4. Each track is reoorﬂed using an active part 5
of the matrix head 3. The recording of the tracks is done at a recording ve-
locity between the matrix head 3 and the magnstic tape 1 which appears to
be relatively slow. Current matrix head design allimvs for a spacing of the
active parts 5 from one another which resulls in a track pitch of 7 microme-
ters between simultaneously recorded tracks. It is possible 1o record a plu-
rality of track bundles 4 adjacent to each other on@a tape 1 by coarse posi-

tioning the head 2 transversely i.e. across the tapev:ﬁdth.

A reading of tracks on the tape 1 may be done usirivg & reading part 6 of the
head 2. A playback of information conlained in ﬂa tfracks requires the 80
tracks of a track bundle 4 to be read simu%taneobsly. The reading part 6
comprises a magneto-optical transducer (not shov}n) which uses a Kerr-ef-
fect, and a CCD-array 7. During reading, a light beiam is modulated depend-
ing on a magnelization of the single tracks and prdjedad on the CCD-array
7. '




i ng on a magneti zation of the single tracks and projected on the CCD array

7. 1 3 AUG 2003 2 The longitudinal track bundles 4 are parall el betvxﬁgrhy

each other. A longitu- dinal control track 8 |ocated at a | ower bord 63503

tape 1 contains orientation information. The orientation information nmay

for exanple be used to find a |ongitudinal position on tape 1. The

orientation information could be a se- S%Jence of signals which are read and
o]

counted during recordi ng and/ or read- of track bundles to determ ne a
relative longitudinal position. The control track 8 may be read

i nducti vel y rpgitugdingl drack dungiaset iace peralled betiwedn eaah therodnipngitu-

cach i ngl e APBLPrHiestB e oh Xoph bbiua! 361 ps Y sorlfirbiRia R Ch .
tivates the inRashation Ther srigatioroinferimaiont ﬁiafyrf@ﬂ(aiamfca peanarFidifgianeen
the track bundles 4 nust be relatively |lar 2 mcroneters. One of

. g. 1
t he probl emdongitydinahpesition @n &pei & Baﬁ@ﬁier\?aeﬁqrﬁm?mm cowidebR i30%P s to
e i : . . | "
tlrgckﬁggl gu(r%{'nggi tcrb?gor@iihnng ang é@;rf%ggﬁ%%g# fl rﬂg{ng E@ﬁ&ﬁé@‘ﬂﬁb gHa@r(r?é?%’t ively

preci se tramsNof rachdtindiesongptofminba deéldrgituBmprsitiOn.aThﬁ gomréiundl e.
Furthernore the pedi um and/ or the t hod shoul d enable a retrieval of ori-
entati on i nfcka8imaY heoreathdnqustively ysing & dediceted magnetic contighdwadhe head
2 and the xﬁgﬁsﬂo@@e noved relatively to each other with a search velocity
greater tha e recording and/or reading velocity. A solution to the above
menti oned problemis according to the present in-:vention found in a nethod
for recordi fytiamsyetsedcoznset pesitioning chithe matrixahéad 3 fardihentecondidg of

i nformati on nedi um.bei ng recprded', and/or read using a,re- cording and/ or
oadi ng. hoad B HHRedtALk e ¢ goBf Usita. & SHoh, Bt FRRuGf Whldhee
tivates the head 2. For reasons of error tolerances, dislances D between the
track bundles 4 must be relatively large, e.g. 112 micrometers.

One of the problems to which a solution is sought in the present invention is
to find an information medium and/or a recording method which enables
tracking during recording and playback of track ;bundles, i.e. a relatively
precise transverse positioning of the head 2 in réspecl io a track bundle.
Furthermore the medium and/or the method should enable a retrieval of ori-
entation information from the tape during a fast search, i.e. when the head 2
and the tape 1 are moved relatively to each other with & search velocity
greater than the recording and/or reading velocity. |

A solution to the above mentioned problem is actj:ording fo the present in-
vention found in a method for recording 1ongitudinail tracks on an information
medium, said information medium being rec.orded? andfor read using a re-
cording and/or reading head, in which a plurality of rack bundies each hav-
ing an upper and a lower lateral border and cornpi'ising sach betwsen said
upper and iower latera! borders a plurality of parallsl longitudinal tracks are
recorded parailel to each other, the method comprises a step of recording
tracking information in special tracks in said track bundle, said special fracks
being contiguous between each other. |



ing an upper and a |ower |ateral border and conprjsing each between said
upper and |l ower |ateral borders a plurality of parallel |ongitudinal tracks
are recorded parallel to each other, the nethod conprises a step of1 3 AUG 2003
recording tracking information in special tracksjin said track bundl e,
sai d special tracks being contiguous between each other. 1 3 AUG 2003 3 A
further solution to the above nentioned ﬁroblenlnay according to the pre-

sent invention be found in an informati of storage nmediumfor carrying a
plu- rality of longitudinal track bundles on a surface, each of said track
bundl es havArfyrther s@lptiondadhe abowe mendicoed probledemagratcoodipgite ithe pee-

plurality of - jacgent a r.acks,..sai g track hund) es bein rallel
to each ot he?é,arg{égkﬁ%cﬁ Qgﬂaﬁh#ﬁ 8}16@%?%%3 ger A '5‘"5'2#95 C@HH{’yg%Bﬁﬁ)
tracki ng i nfgdlinpbf Rihgittdirth! trRRCHIGIES oRkS sDEFRES, &M bOYAIPIrast pRRGesach
other The information contained in the control track may be transferred to

the speci al h@vyiagien uppensng atlower jaterehberdercanchabmptisingag pluralitytofad-

dedi cat ed - ' ' it ddi tional | ovi de
tracki ng | niBPea PRI IERRY, 13 Vel IRaPEE bBlng PRBSPLRRoth B $eBhback
of the tracktrbtibudbiscomphisbbepeciadtraickg contiiningr leaekimg iffeafiatibn aid

sol ution according to the invention a nethod 'for: recordi ng conprises a
recordi ng of SRESIA! ikging capliguouss between eagd Aher i nner tracks and two are
outer tracks, the inner tracks being between the outer tracks, and

represent - i ngs liffnnbfich  (KhibiHea! FRiHe Bofforirhek hﬂéq B GaRsRiled tohgs Lo
respectively each of a plurality of surface areas 1n the outer and T nner
tracks, a fispacialleackstallowingtd eliminataitid copiroitrack and the deticated oiagh

surface area_] er, t4ac . first..and a second characjeristic of
whi ch bei nga'}%t[le%@%farﬂtﬁ%o%?%cdglrﬁa%r@%‘ﬂ% gy? @@g*%ﬂéﬁﬁﬁgr' oma-
| ongi t udi naltireatishc mayrbe asdi duritg fscarding Snelort flaybacobf i eaek duhf ace
areas in botf] [ nn@.r tracks, have different characteristics.
dies with the recording and/or reading head. :
In & solution according to the invention a method for recording comprises a
recording of four special tracks, of which two are inner tracks and two are
outer tracks, the inner tracks being between the outer {racks, and represent-
ing the tracking information by attributing characteristics to respectively each
of a plurality of surface ereas in the outer and inner tracks, a first character-
istic of which being attributed 1o a total surface area in the outer tracks, the
first and a second characteristic of which being alternately attributed to sur-
face areas which form a longitudinal sequence in éach inner track, such that

contiguous surface areas in both inner tracks haveidiﬁerant characteristics.

in another solution according to the invention a n*érethod for recording com-
prises a recording of four special tracks, of which two are inner tracks and
two are outer tracks, the inner tracks being between the outer tracks, and
representing the tracking information by attributing characteristics to respec-
tively each of a plurality of surface areas in the ouler and inner iracks, a first
and a second characleristic of which being allemétely attributed to surface
areas which form a longitudinal sequence in each inner and outer track such
that surface areas in cne inner track are contiguods to surface areas having



I n anot her solution according to the invention a !rret hod for recording com
prises a recording of four special tracks, of which' two are inner t{3qHs 2003
and two are outer tracks, the inner tracks bei ng between the outer tracks,
and representing the track| ng information by attributing characteristics

to respec- tively each of a plurality of surface areas in the outer and

I nner tracks, a first and a second char%eri stic of which being

alternately attributed to surface areas ich forma | ongitudi nal sequence
in each inner and outer track such that surface areas in one inner track
are conti guoassarnemara@enamastmaoimg inrskUeathOgnd! serfaceraredsirmahdnnet i ¢ i n

t he ot her surface.areas in an inn cks are cqntiguous
to surface apgggg ﬁg?clﬁﬁépgu {0 Wgﬁégfeéﬁ'r?gsﬁi qrﬁ”gghar@ﬁ%s“f;r"é(ﬁ@

O her char acpatdrdtdcqs and advant ages of the inventions will appear fromthe
foll owi ng description of several exanpl es made with reference to the ap-
pended Fig. | to 4. Fi contains a schematic representation of track

bundl es and Qt'a@'nWQﬂBC?QT istiek andj gdvantages ef the iaventinnsawilk appearcemtthei on of

et esent at 1 Oh el TR Blon ' S\Bral pimiled padh AT rSERGHR. I the ap-
schematic repeBMFm ifoto £f anot her exanple for special tracks. The

exanpl es and figures are gi ven by way of illustration only, and thus are
not limtati e of th@ Er ese i nyention. Sanme reference nunbers will be
used to ref e'lg t b CPRIAIAS, eS¢ %'P%“q FeRIBSSIatioR 1R irack bundigs And & ¢antidiown

fromprior agichko use a tracking device to precisely position the head 2
in respect to a track bundle 4. The tracking device typically allows a

Fig. 2 contains a schematic representation of track bundles with special
tracks.

Fig. 3 contains a schematic representation of an example for special tracks.

Fig. 4 contains a schematic representation of another example for special
tracks.

The examples and figures are given by way of illustration only, and thus are
not limitative of the present invention. Same referance numbers will be used
to refer to the same items throughout the Fig. 1 to 4.

It is known from prior art to use a tracking device to precisely position the
head 2 in respect to a track bundle 4. The tracking device typically allows a
more precise positioning than the step motor and is therefore used as a
complement to the step motor. The tracking device is fed by a tracking signal
which indicates a position of the head relative to é track in a direction typi-
cally perpendicular to the track. The tracking t|gnal may be obtzined in vari-

ous ways.

Shown in Fig. 2 is an information medium 90 accbrding to the invention in
which a treck bundle 10 comprises special tracks 11. The special tracks 11
conlain tracking information (not shown). The tracking signal may be ob-



nore precise positioning than the step notor and Is therefore used as a
conplement to the step notor. The tracking device is fed by a trackin%
signal which indicates a position of the head relative to a track i h3cAUG 2003
direction typi- cally perpendicular to the track.: The tracking signal may

be obtained in vari- ous ways. Shown in Fig. 2 is an information nedi um 90
according to the invention in which a trfack bundl e 10 conpri ses speci al
tracks 111. The special tracks 11 contain tracking information (not

h . Th acki ' I be, 3 A 2003 I ned af di
o et MBI Thg0R0 R keRas" Padid 1A Aoshunin e Fecdhs omeart Mo
bundl e 12 nmayiphe Al R&R1ERA b@mwwéyﬁllaﬁqg@gr&g@d%@iﬁﬁigﬁ x@%\eﬁskﬁ 28 he

previously recorded track bundl e 10. " the
speci al trackeelyltaths peedousiyl reberdedatrack dundfeorifatn ardeotd giositidn the t hem

|uated to,f h i | ce, d 2. i tioned in
Such that t nboRE InE seedeidiaie 1 e onsl apd 6 peine Eprnaian remtinesy ™
track bundl eirl theiSalianed & tbd ihe PEKinG YekicBU TRkt 2 IDpolbied i@  be

applied again to record another track buhdl e using speci trac
t he new t racwapusunhethat tharmatnindiead 3iwilipostsovsrerite the: posvdoastplrecaridedy of

t k bundl ihdt f the. t .. Th I tipni f th tri x head

Sy bedofigchiftndd 1o boco ingn B naW Irdk bindle o e athiney

di stances bebetamsied Bgaihraréchindhether itrak &m&léﬂrsiﬁ@aﬁe%al fabKY 18'ih- Thus
m

the recording ca- pacity of the_information nmedium 9 e I ncreased. The

I At ; y r
speci al tracl® new lackRundie 12-dbisgway duispassibiate yecarda phuralityiof tracker
i nsi de each tw%ql ral ead 2
having a r ea%{'ﬁg%gart E)ae ‘vﬁcﬁﬂ oﬁl&&%er.r%e %o%ﬁ‘ﬁ@\fnsd %ﬁe%awg{@&éq ﬁgﬁgg track
bundl e nay bke ukwre withoz delatively chigh| prpcision nesuitingairk niininell edi$i@neaas! behe

' ' ' I ded t k bundle 10. In th
Isﬁ]? glr ﬁ;_ tr acﬁfeelnltr{entrégxebg \ \és'sc%u 6, smalfer than (ljn pFigr(': an. nus (tahe racorging c%-

pacity of the information medium 9 may be increased.

The special tracks 11, 13 may be recorded subslantially at a lateral border
inside each track bundle 10, 12, e.g. at a lower lateral border. A head 2
having a reading parl 6 with a CCD-array 7 only slightly wider than & track
bundie may be used in order 1o overiap the new track bundie 12 and the
special tracks 11 in the previously recorded track bundle 10. In the informa-
tion medium 90 a contro! track like the control tracﬁ 8 shown in Fig. 1 may be
left out.

The special tracks 11, 13 may also be used for tracking during a reading of
the track bundle 10, 12 in which they are respectively comprised. The track-
ing information contained in the special tracks is uéed in conjunclion with the
tracking device 1o keep the head 2 precisely positioned on the track bundle
being read.

Fig. 3 schematically shows a longitudinal part of four contiguous special
tracks 14, 16, 17 and 18 which may be used in afrack bundle according to
the invention. The two inner special tracks 16 and 17 are located between
the outer tracks 14 and 18. The snecial tracks 14, 16, 17 and 18 have sur-



tion medium 90 a control track like the control track 8 shown in Fig. | may
be left out. The special tracks 11, 13 may al so be used for tracking3 Aug 7003
during a reading of the track bundle 10, 12 in which they are respectively
conprised. The track- ing information contained in the special tracks is
used in conjunction with the tracking device to keep the head 2 precisely
positioned on the track bundle being read. Fig. 3 schematically shows a

| ongi tudi nal part of four contiguous special tracks 14, 16, 17 and 18

whi ch may be used in %Gtrﬁék bundl e according to . the_invention. The two
i nner speci E?CQ BEeRs Hblodd which Rseseit Alther Ranetiwo charariedstias: Acfisst 14 and

18. The sped : ; r e areas
19 to 23 whi Th 7 2020 o, foprechied Ul BRinTUARBH an s CEbOrEP el

char act er i sticasing achaiehed seffaos imFiga 3p TherfirsLc aractenistic maefr ekample
characteris- tic ;ﬁi ng a hatched surface in Fj . The first

g. -
char act er i stedthah{he §hrfaca ipeeasas).q. gt magnalized, Jbej secandseheracteristie

magnet i zed. eéi@?ﬁ’p | Stk : e tdye rface
IS magneti zﬁcﬁlﬁ[ﬁ?e out elrsr% ac gﬁélgugﬁ%? %a f(31\6/% d?@ie gur{g@kgr@a‘% 9
presenti ng tiBehehvier dotat sarface areast 18 preSaoting the firsttchacactvestic. fhach isnef ace
areas 20 to,23 presenting.,the firs haracteristic (21 23) .or t second
characteri sl"iaﬁ*?'?@, INHS| sUFFACS Pﬁ?ﬁbg?&aéﬁeﬁ?%‘é@ ﬁ@r&ﬁsk &hef C‘?rdﬁii_cggl“i y

al ternati ngzggawwgéc@n&ché’&de%ﬂsﬁcffﬁo.-n)PWhaann@@sur?a?ce are%‘i%ﬂﬁ'tlé]&ij- ot he

inner track. Surface areas 20 or 21 from'one inner track are contidu-
to surface iwdigallysiternaling ssquenceyely 201 2h 20.e90rmi22,23]i 22.erdapending ac-
teristic in at.h i_nne ck. The. su ce areas 19.t0,23 forma
pattern: whebifedhOBEY=PE "Suka fraabi o, Bt A1 dFem e Yagic Ao Pl
surface areabsif supfadd draius 23 623 edspetibelyemiich Praseriti & BifferénOchdtac-
sufficient |ongitudinal extend which enables themto be read and

teristic in the other inner track. The surface areas 19 to 23 form a pattern

which is used to code tracking information.

The size of the surface areas 20 to 23 may be chésen to have a large size,
e.9. a sufficient longitudinal extend which enables them to be read and
evaluated at fast search velocity. This way the spécial tracks 14 to 18 con-
tain information which is also readable during fast search.

During recording or playback, the tracking information may be obtained by
simultaneously reading each inner track and evaluating reading signals ob-
tained. Channels 24 and 25 of the reading part 6 (not shown) are schemati-
cally represented in different alignment positions a, b and ¢ with the inner
tracks 16 and 17. In the alignment position b the reeding part 6 is positionsd
precisely on the inner tracks 16 and 17, reading signals 26 and 27 oblained
from channels 24 and 25 respectively come from inner track 16 and 17 only
and have a maximum level of amplitude. In the elignment position a the
reading part 6 is offset towards the inner track 17. The reading signals 28
and 29 cobtained from channel 24 altemnatlely come from inner tracks 16 and
17 while the reading signals 30 oblained from channel 25 come from the in-
ner track 17 only. in the alignment position ¢ the réading part 6 is offset to-
wards the inner track 16. The reading signals 31 and 32 cbtained from



eval uated at fast search velocity. This way the special tracks 14 to 18

con- tain information which is also readable during fast search. Duridqy6 2003
recordi ng or playback, the tracking informati on nay be obtai ned by

si mul t aneously readi ng each inner track and eval uating readi ng signals ob-
tained. Channels 24 and 25 of the reading part 6 (not shown) are schemati -
cally represented in different alignnment jpositions a, b and ¢ with the

inner tracks 16 and 17. In the alignnent position b the reading part 6 is
posi ti oned precisg%g on the inner tracks 16 and 17; reading signals 26 and

27 obt ai ned Channflctfaaitemately come from éverdracksl 16 sod % wbile ithegsadingck 16

and 17 only ; : ' f i . 1nth I gpnent
o L oo SRR BT LAY 23 MR FE A a7 BB
readi ng signals 28 and 29 obtained fromchannel 24 alternately come from

i nner tracksTHhé sarfdce Bread LR dn theeinrendizel 171 maglbe raplaebdaysisHidesreagannel
25 conme fromthe in- ner track 17 only. In the alignment position c the

readi ng par tpr@_sﬁﬂt'ﬁgﬁs@i’ dichargglpestie.nthg ikl charaeteristic maydor @xamplp begnal s
Chner t 1 acken ThaellZE08h Witch 8 difidrbnd fOMR 6 mddhelebfon B Bulref8 Hiepkanne)

24 cEme frorﬂ%hé’hisnmy it riaahomﬁfeaayylo dibﬁngwislﬁadmtaéneass%ﬁai grdd‘ﬂﬁbiih%ﬁer
track 17 may_be r ce surface areas presenting a third .
characteri st?@""f?ﬁ@‘f{m &ébﬁ%eécﬁ"@m SU Ber doest 1@ asc17 since the
magnet i zat i opading Sighsl Wil s 9MctidrPon thB%uFﬁ\%ﬁgr%aZ?EhQ&c?éri face areas

20. This way it is nore easy to distinguish a sl gha rom either
channel 24 or 25 cones fromreading an inner track 16 or 17 since the
readi ng si grfD- i Fhows & schematic Tepresantatinn phaedffecantspattamafarmedsby cs.
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and inner tinaekiratk 38989. Butavecawaa4 8rd 36deSfedticsNgrebast & fifltepdd a

first and a second characteristic. The first and the second characteristic may for exam-
ple be magnetization of opposed signs but such that a signal obtained on
reading a surface area presenting the first characteristic and a signal ob-
lained on reading a surface area of a sams size as the previous but present-
ing the second characteristic add up to a reading signal of value zero. Sur-
face areas in the each inner track 38 and 39 form a longitudinally alternating
sequence of surface areas 34, 35, 34 ... such that surface areas 34 in one
inner track 38 are contiguous to surface areas 34 in the other inner track 39.
The outer track 36 and 37 contain longitudinaily altemating sequences of
surface areas 34 and 35 such that surface areas 34 of the outer tracks 36
and 37 respectively are contiguous to surface areas 35 of the inner tracks 38

and 39.

Channels 24 and 25 of the reading part 6 {not shown) are schematically rep-
resented in different alignment positions a, b and ¢ with the inner {racks 38
and 39,

In position b signals 40, 41 and 42, 43 are obtained from channels 24 and 25
which come from the inner iracks 38 and 39. The signals 40, 41 and 42, 43



second characteristic. The first and the second characteristic may for

exam ple be magnetization of opposed signs but such that a signal qtgt mﬁ@
on reading a surface area presenting the first characteristic and a signha
ob- tained on reading a surface area of a sane size as the previous but
present- ing the second characteristic add up to a reading signal of val ue
zero. Sur- face areas in the each inner tyack 38 and 39 forma

longi tudinally alternating sequence of surface areas 34, 35, 34 ... such
that surface areas 34 in one inner track 38 are contiguous to surface
areas 34 in P& BRsREctivalydhe convartabto a fing Mmomdab@-ﬁﬁn&h{d'uﬂkm)al n

| t udi nal | f 34 d 35 h t hat
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to surface anemsbdobbinblcy suttradiihgake fitst arﬁ(ﬁb §800rg19@’3§hﬁael§ﬁ 'Bjacﬁer -

the reading part 6 (not shown) are schematically rep- resent
al i gnment poé’mﬁrome Hacking signal i¢ zeratindasiiesyb.t racks 38 and 39. In
position b signals 40 41 and 42, 43 are obtained from channels 24 and 25

whi ch cone f s 40, 41 an ,
13 AUG 2003 gmrﬁaéygr spe ?é/sgw é@éﬁ%@?&i’&@gg%ﬁﬁ%@?‘*ﬂﬂa tg%mq |gnal
( not shown) 39. Atreatlingssigaal %ommemmeh&tﬁﬁoﬂ}aﬁnwgﬂhddﬂfbcﬁ |

g the first an the secon

tracking S|g be, oht ai n subtractin
DC- si gnal %@Eﬁ% vab"aqkhif %@@r%ﬁlg COWiNg fromytspek 3R anskdTiase of. | n
the ali gnrrenb 85bd | d B8dh f l.nner
track 39. A ’r)gadl néwshlé?r‘]al E’14 tal &ar% %rﬂairﬁné] ! %Qgﬁornﬁeéc{}@qns%e
i nner track nals 48 @nd mhte&nedrfa@m GVann‘éh@4sugnalfmmcbmlm¢1ddr0ﬁm¢KSaBB 39
and 37 are o toarea 4 val ue
zero. Readi néng%éoqﬁeqjggﬁ'%qﬁ%&%ﬁﬁ IReH APAVP A Eﬂaﬁﬂﬁtg E‘gr‘%&‘fsr‘gﬂﬁ’bot h
i nner tracksma§ be obtained from respectively the reading signals 45, 46 and the read-
ing signal 44. The second DC-signal has an amplitude of value 0. A tracking
signal obtained from sublracting the first and the second DC-signals from
each other as a value with a delermined sign.

In the alignment position ¢ the reading part 6 is offset towards the inner {rack
38. Similarly as in alignment position a, a tracking signal with a value having
a sign opposed to the determined sign may be obtained.

it is thus possible to obtain a fracking signal by evaluating reading signals
from channels 24 and 25. The sign of the tracking signal gives an indication
of a direction of offset of the reading part 6 relative 1o the inner tracks 38 and
38.

The longitudinally alternating sequences of surface areas presenting the first
and second characteristic or the first and third characteristic as described in
the above examples of Fig. 3 and 4 may for example correspond 1o a bi-
phase code. This bi-phase code is free of DC-components (DC-free) and
selfclocking; information contained in the special lracks may be obtzined at
various relative lape / head velocities.



and 39. In a sane way as described above a first and a second DC- signal

may be obtained fromrespectively the reading signals 45 46 and thej gqggmm
ing signal 44. The second DC signal has an anplitude of value 0. A tracking
signal obtained fromsubtracting the first and the second DC-signals from
each other as a value with a determ ned sign. In the alignment position c
the reading part 6 is offset towards theginner track 38. Simlarly as in
alignment position a, a tracking signal with a value having a sign opposed
to the deter dg {g%aw be obtal ned It is thus possible to obtain a
tracki ng si n BrRA e spegialiteack ﬁW@ﬁﬂﬁ@lFﬁgzﬁlsanUHQS The
sign of the jhrn ffset
of the read.'hg‘%ﬁ??‘g‘é%? %P%h@*edé? %é'bﬁﬂ*ﬁ@?b? lop® ife haThGuHH frel

| ongi t udi naltive to the special treeks|esunhsaoit may fotcar aubng faseseatchnat tdustf i r st
first, and third characteristic as

and second chara}gt erl\'?t; g tgﬁl
described i P"} & #rﬁl" Iy ove{igP syrigRs afeas ¢51a8r34.alvnfdhe e espond
to a bi- phaggef fdeks By §n@'3@5ﬁ§%c€&ﬁ§gjlf will Hfli0ér %ega[@gﬁg%ﬁw%e”ee)

and selfclocking; information contaln n the specia
obt ai ned at hlglarlemeist?fr ampiituds. tAftes haumakimilﬁedl meesonde?hb@@%rﬁl Aen

advant age of. atte the s trac according to Fi 4 is found
in the fact "E' E ‘H'["ﬁﬂdg’f ﬁ”f@ﬂ"p fi# apr@f‘?‘f%'ﬁa g‘H@“r%f @Pn‘@ ffart 6
rela- tive trﬁ’aﬁé??nmgm%létfvé%%a $Mn§ bfaiflgt! Plnﬁ@@gor’éeamh
at | east one channel 24 or y over p s ace areas ot 34

only of the thigugh Wﬁéﬁewf&at@nm mmwameatﬁcmhannglsyowm reddirigyzart a

readi ng si g%agwgﬁ”b‘.mhgor ﬁé%l o%?fmﬁ?%ﬁ*%'%%g er having identified the

concerned chan ee i ndi cates a
transversal position of the infor- mation nmedi um reI ative to the reading
part 6 may WBpasbframéb tfackingethetransversal and the longitudinal position infor-

mation the process according 1o Fig. 4 may also deliver identification infor-

mation perhaps contained in a suface area of the special tracks, allowing to
identify a track bundle.



t hrough the identification of the channel specific channels of the reading
part 6 may be attributed to specific tracks of a track bundle. Apa:é fgﬁ%[ﬂ
the tracking, the transversal and the |ongitudinal position infor- %r“

t he process according to Fig. 4 may al so deliver identification infor-

mati on perhaps contained in a surface-apgea of the special tracks, allow ng
to identify a track bundle. 1 3 AUG 2003 10 What is clainmed is: 1 A nethod
for recording longitudinal tracks on an information nedium said

i nf or mat i Whatgdéldimb®ishg recorded and/ or read using a recordi ng and/ or
readi ng head,- conprising the step of: providing said information nmedi um
with a plurality of track bundl es each of said bundles having an upper and
a lower |ateral bokdestbedofosveetirdine angiridmfabrams iopan trdoimanionin daivan, pkidr al i t y
of parallel special |ongitudinal tracks which are recorded parallel to

each ot herfoametioseeeium s@j:% rdebiiedbhd/¥r Rbd SREEE lcofRpalnli®lr redd@abaIdi Nal
tracks are provided in each of said track bundl es at” one of said upper and

said lo r rders and wherein a first of said plurality of

speci al %{E@éﬁgfﬂ%sggrogt track bundles is contiguous with at |east a

second track bundles, wih track bundle tracking information for any one

track bundl e BEPHEN Biprmaupmwednm with & phusghty af sagkeunglgs s3chof said

| ongi tudi nal track in one of the upper and | ower border of an adjacent

track burlindles Ravingan wpptteddadowerdategl bordéhai m 1 i ncl udi ng the step of

readi ng said special tracks associated with a first of said track bundl es

usi ng tracki ngxmanfgrmia'ﬁm:ﬁaabﬁh@mdmtﬁaipmmﬁ?%éma\ﬁﬁﬁmidn%ﬁmﬂﬁr to
ice, |1

position said recordi ng head, by nmeans of a tracking de a position
to recor P [ Feln ﬁg' 1.4 NQ necor di on . said fi.rst track
bundl e aﬂﬁﬁv\%l : ehrag%%;c%lé%on aqgg(g:gc}f\r,\ﬂdﬁ%fa%ééﬁh I r%ﬂ:cﬂ’gﬁﬁaﬁ&i %JSSPCQE.LIP?W&]C t hod

according taq gl}ngim conpri 34:39 t he further stes) of ruing said information
medi um at!o2EHy “’é‘é@é&lﬁ BrRYided 47 eacs o€ priA dreglabundics rbenstafsaidrupperasd sgjdmedi um
at

lowey lateral borders and wherein a first of said phrality of special tracks of a first track
bundles is contiguous with at lezst a second track bundles, with track bundle tracking

information for any one track bundle being located in the plurality of parallel special

longitudinal track in one of the upper and lower border of an adjacent trzck bundle.

2. The method 2ccording to Claim 1 including the step of reading szid special tracks
associated with 2 first of said tack bundles using tracking information contained in said
special tracks in order to position said recording head, by means of a tracking device, in a
position 1o record on the information medivm without recording on said frst fack bundle and
while recording on & s=cond of s2id track bundles,

3. The method according to Claim 1 comprising the further step of rezding said
information medium at 2 first speed and fest searching szid informetion recording medium 2t
a second speed and wherein said spesial tecks contzin additone! Information which is
Tes0zable When a rezding head and said informeaticn medium are moved relative to cach other

2! each of said first asd second speeds,



a second speed and wherein said special tracks contain additional
information which is readable when a readi ng head and said informat1i gg 2003
medi um are noved relative to each other at each of said first and se H?ﬂ
spe s. 13AUXR003 _11 4. The nethod according to Claim 1' further
conprising the steps of recording sai gﬁlgpeci al tracks substantially at

0

said lower |ateral borders. 5. The nethod according to Claim1l wherein said
step of recording special tracks includes the step of recording four
special tacks with two of said special tracks being inner tracks and two
of said special tracks being outer tracks with the inner tracks |ying
between the outer tracks and wherein information is recorded on said inner
and outer trfacks Thy metadidiarging chatzmt &rfissticr csmpusinepdpeteps vieleyoagsanf a
plurality of surface areas in the outer and inner tracks wth the first

char act e.%&gém&%gsﬁgamk%pc 8k, BudrQtighdesyur face area in the outer track

and the I TSt and a seco aracteristic being alternately attributed to

Aner L acksSwhon BEJEER TR ‘L GAc A HFAR R BEEH e TRAE L7 S thave

different characteristics. 6. The method according to (aimb5 wherein each
surface nchuesthesadmblirameding fors lgpeciah Fzcks Wit W saH AReFa raeks belngieemet hod
according to Claiml wherein the step of recording said special tracks

i ncl udes bl SRR i8¢t RgcifsMedingloitee aciwhiicithe bmbuwkeks \ying berereet tacks
and two outer tracks with the inner tracks being positioned between the

outer rags ﬂ&% el [,9&,54 id DI REIPS] QN ihferBRbRECHEE b gsma‘-q four
tracks by aftrl \llj%alﬁr‘fgfcgﬁ%rac earalg%%gllgsoqto ea%ﬁi%ﬁna pl urality§ f suerace
areas in said outer and i.nner track Lth_a first and a second
char act eFﬁ%’F&Enm&é i“hﬁs%ﬂ“f’éaﬁéf ‘3 aa?i’f’%yr‘%'tﬁf SUFEAcH 2T 'Fg%fe"@ﬂsﬂ\%%%‘ﬁ %25kt a
| ongi tudi nal sequence in each inner and outer track so that surface areas
in one i madyrthe fiat kharaendintbiepgatsbeied wur foted eurface axe irnike nyter radinand the
characteristic in the Daher inner track and wherein surface a leas in an
inner tr &gk a8 @ se&RRichAdOESstiedethpSiteindfety AfRatdday kig@atfde hife@f eMich form 2
characteristic in an outer track.

longinudinal sequence in cach of said inner racks whereby contiguous surface areas in both

inner tracks have different characteristics.

6. The method according to Claim 5 wherein each swface area of said inner tracks
has a predetermnined size.

7.  The method according to Claim 1 wherein the step of recording said special
tracks includes the step of recording four tracks which include two inner tracks and two outer
tracks with the inner tracks being positioned between the outer tacks and wherein tracking
information is represented en said four tracks by attribuning charactenistics 1o each of a
plurality of surface zrezs in szid outer and inner tracks with 2 first and a second characteristic
being zlternately ztributed to surface arezs which ferm a longiiudinal sequence in each inner
and outer track so that surfzce aress in one inner frack are contifous to surfzce srezs having
z same characteristic in the other inner track and wherein surface areas in an joner track are

contiguous 1o 2 surfzce zrez having a different cheractenstic in zo outer tack.



1 3 AUG 2003 -12 S. The nethod according to Claim7 wherein each surface
area in the inner and outer tracks have a predeterm ned size. 9. An
information storage nediumfor carrying a plurality of |ongitudinal gﬁa&”@ 2003
bundl es on a surface, conprising: an upper and a |ower |ateral border for
each of said track bundles wherein saigytrack bundles conprise a plurality
of adjacent parallel tracks and wherein said track bundles are parallel to
each other; and a plurality of special tracks, located in one of said Upper
and lower |ateral borders of each of said track bundles, said plurality of
speci al tracks containing bundle tracking information wherein each of said
special tracks is contiguous with at |est one other one of said special
tracks and wherein track bundle | ocation information for any one track
bundle is located in the special tracks in one of the upper and | ower
border of an adjacent track bundle. 10. An information storage nmedi um
according {o C-j | SRiwherefP8CH Sbridde A6dsSn ke iGRItzbguUOUS Wi th
a lateral ordeﬁ%%ﬁ@g%?*%?ﬁ%kﬁgﬁ%l es. 11. An information medi um
according to Claim9 wherei.n said special tracks have surface areas

pr esent?%%ésg?veaﬁpmwdfsﬁ?st, a second and third characteristic and
wherein said surface areas formpatterns with said patterns peing used to
code said 9.rack&n@r1f0i‘mﬁtim,srmg€dmfgwﬂi?f AFTY IDBfeGH WO IBRAP e B%‘grdi ng to
Claim1l where "M for e h of said track bundles. said special Wcks

conpri Sl eCNdurBbWemipflEiag: tracks between two cuter tracks 13 AUG 2003
-13 13. An information recording nmediumaccording to Claim12 wherein said

outer  tracks, Nawg g § Hel 1 UL BEerabPA B LA bubiles WRfel el biadd © and

bundles comprise a plurality of adjzcent paralle] tracks acd wherein said track bundles are
parallel to each other; and

a plurality of special tracks, located in one of said upper and lower lzteral borders of
each of said track bundles, said plurality of special tracks containing bundle tracking
information wherein each of szid special tracks is contiguous with at lezst one other one of
szid special tracks and wherein track bundle Jocation information for any one track bundle is
located in the special wacks in ope of the upper and lower border of an adjacent wack bundle.

10. An information storage medium according to Claim 9 wherein one of said

special tracks is contiguous with a lateral border of one of said ack bundles.

11. An information medium according to Claim 9 wherein szid special tracks have
surface nreas presenting oné of at least s first, 2 second and third charactenistic and wherein
s2id swface areas form patterns with said patterns being used to code said tracking
informstion.

12. An inforrnzton bundle according 10 Clasm 11 wherein, for each of said tack

bundles, szid specizl tecks comprise two contiguoLs inses tracks terween two culer tracks.



have inner surface areas presenting said first or a second characteristic
and wherein said inner surface areas form in each inner track,

| ongi tudinally alternating sequences of surface areas presenting sail ¢ AU 2003
first or second characteristic such that contiguous surface areas in both

i nner tracks present different charaggg[istics. 14. An information nmedi um
according to Claim 13 wherein one of saild inner tracks has surface areas
presenting said second characteristic replaced by surface areas presenting

a third characteristic. 15. An information medium according to Caim 13
wherein, each inner surface area has a predeterm ned sanme size. 16. An

i nfor mat i oEs.r ec%q_%ﬂgﬂggﬁ &%ﬁg@%é&h{ﬁgaé&rc@:éiﬂ@l%@ﬁ“ﬂﬁa&h&iﬁ@i&oﬂm er and

i nner tracksS have tracking surfdce areas presenting respectively a first or
second characteristic _and erein_said tracking, surface. area r in
each i nEeqks ARYE B iptehsuripce K2 FoREE 1 BT TReFSFnRE f“gjrwn ?Flﬁgwgéﬁ%cé%éé@ :g%h
surface areas presenting said first or second characteristic whereby any

t r acki nhavelinfeacerfaceaeisprestati nsrd fitst sicksersndodaRrgHsiranddviertip SER 1HGT
surface area presenting the same characteristic in the other inner track

and wheggidae GRAL QP WS e&%ﬁﬁ@&%ﬁlﬂ@&%ﬁtﬁ@i&xﬂﬁeﬂtﬂx&ﬁh@ s@jlieptes afigarfasnenead r acks

present different characteristics. 17. An information recordi ng nedi um

di to Claimil6 wh ' h_t | :
ot ccet cPATRRe SR e o e SRR Mo S R S i

9 wherein said surface areas_condo additional information.
Tracks present different charactenistics.

14, An information medium according to Claim 13 wherein one of s2id inper tracks
has surface areas presenting said second charactenstic replaced by sutface areas presenting a
third characteristic.
15.  Aninformation medium according to Claim 13 wherein, each inner surface area
has a predetermined same size.
16. An infermation recording mediurp according to Claim 12wherein said ovter and

inner tracks have tracking surface areas presenting respectively a first or second characteristic

and wherein said tracking surface areas form, in each inner and outer track, longitudinally
alternating sequences of surface areas presenting said first or second charzcteristic whereby
apy tracking surface area in one inper track is contiguous to a tracking surface area presenting
the same charzacteristic in the other inner track znd wherein conuguous surface areas between
said outer and inner tracks present different characteristics.

17. Aninformation recording medium according to Claim 16 wherein each tracking
surjace area has the same predetermined size.

18. An informzton recording medium according to Claim 9 wherein said serface

zrezs contzin additonal informetion.



