1 Conbi ned Longi tudi nal and Transver sal Trackyq&i
The present invention relates to an information storage medi um h rh& at

| east a | ongitudinal bundle of three contiguous servo tracks. Thewpnvgogdon
further relates to nethods for obtaining a tracking signal betweén’a
reading 5 head and an information storage nmedi um having at |east a bundle
of three contiguous servo tracks. The invention also relates to a

met hod for obtaining a tracki ng code which conbines a transversa
tracki ng code with distinct | ongi tudi nal position and/ or

i dentification informjion.. l.I 1.S_Kno n the field.of data storage
on information stor ageeﬁé‘g?'gef’c}'%q%L‘@'Tﬁi(a‘é%r%%vetrﬁﬁitf W%t or mation. As
an exanple, the French patent FR 9215473 di scl oses an information
storage nedi um car |n f ni n ongi tudinal tracks
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| nposi ng specicahtiguous s&m@@ratkesrﬁe)unaeﬁt@draa@edela%s M)éﬁléﬁ@@fcfrldﬁélh}hgt he
data is coded in a way in a track a di gltal sum val ue of the high

a | ow bits mai $gckipg tqwedwhashzeomb@@m@éransvarsa dieckingneodr Witic distisrhg
direct currenj r(g%hlr%‘?%@:‘ﬂsntanqugérﬂﬁ%c%hon "%“I'étﬁfﬁs havi ng a decreasing

DC- conponent a(fternate ransver sel s of tracks having an
i ncreasi ng DC-conponent. The bundl es may easily be detected during
readout and t lgswnowinnp thedietd of detdistorageanh information storage media to store

10 and use tracking information. As an example, the French patent FR 9215473
discloses an information storage medium carrying a muititude of adjoining
longitudinal tracks which contain data. In a data storage and/or retrieval
system used in conjunction with this information storage medium it may be
necessary to perform transversal tracking to keep a writing and/or reading

15 head aligned with the longitudinal tracks i.e. to detect transversal offset
between the writing and/or reading head and the tracks. Transversal tracking
information is combined with the data in the tracks by imposing special
properties to a data coding. More specificaily the data is coded in a way that
in a track a digital sum value of the high a low bits making up the data

20 results in a decreasing or increasing direct current (DC) component. Bundles
of tracks having a decreasing DC-component alternate transversely with
bundles of tracks having an increasing DC-component. The bundles may
easily be detected during readout and the writing and/or reading head
accordingly positioned with the precision of one trackwidth. In order to

25 achieve an even more precise transversal positioning during readout a
further method is used which consists in detecting crosstalk, i.e. monitoring
to which extend data contained in two neighbouring contiguous tracks
contributes to one.reading signal. Thus two crosstalk coefficients are

computed for each track having two contiguous neighbouring tracks and



accor di ngly positioned with the precision of one trackw dth.

achi eve an even nore precise transversal positioning during readout a
further nethod is used which consists in detecting crosstalk, i.e.
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Additionally the present invention aims at finding a solution for combining
fengitudinal position information together with information needed for
transversal tracking such that both may be retrieved using a same reading
head.

According to the.present invention the solution to the above mentioned
problem is given by an information storage medium having at least a
longitudinal bundle comprising a central servo track between two contiguous
side servo tracks, said bundle being arranged in consecutive basic tracking
units of a determined length. Each of said servo tracks has a surface
presenting, at a given longitudinal position, either a first characteristic or a
distinct second characteristic; inside a basic tracking unit a size of the
surface presenting said first characteristic is smaller in one of said side
servo tracks than in said central servo track, and in the other side servo

track larger than in said central servo track.

Also accordingly to the present invention the above mentioned problem is
solved by an information storage medium having at least a longitudinal
bundle comprising a central servo track between two contiguous side servo
tracks, said bundle being arranged in consecutive basic and complementary
tracking units of a determined longitudinal length, said basic tracking units
alternating with said complementary tracking units. Each of said servo tracks
has a surface presenting, at a given longitudinal position, either a first



15 Eide servo tracks, said bundle being arranged in consecutive basic

t+acki ng units of a determned |ength. Each of said servo tracks has a
surface presenting, at a given longitudinal position, either a first
characteristic or a di stinct second characteristic; inside a basic
tracking unit a size of the surface presenting said first _ _
characteristic is smaller in one of said gide 20 servo tracks than in said
central servo track, and in the other sid& servo track larger than in
said central servo track. Al so accordingly to the present invention
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said other side servo track. Inside a conpl enentary tracking unit in
each of said éé"gﬁ‘gﬁr&kks a size of the surface presenting said second
characteristic is the sane as the size of the surface presenting said

first charget qhesinfermdtidrf @tdri§e PMBERM SbBATAG to the invention may be of
various natures. it may for example have a magnetizable surface in which
case the surface presenting the first characteristic may be magnetized and

the surface presenting the second characteristic may not. The information
storage medium may also be a surface presenting either one of two distinct

15 colors. The information storage medium may carry data which
advantageously is writable and/or readable with a same head used to write
and/or read the longitudinal bundle. The data will typically be stored in
longitudinal tracks parallel to the bundle. The longitudinal tracks may be
located on either transverse adjoining side of the bundle. The information

20 storage medium may also have a plurality of longitudinal bundles.

Accordingly it is possible to associate each bundle to specific data.

Also according to the invention a solution to the above mentioned problem is
given by a method for obtaining a tracking signal between a reading head
and an information storage medium, said information storage medium having
25 at least a longitudinal bundle comprising a central servo track between two
contiguous side servo tracks, said bundle being arranged in longitudinally
consecutive tracking units of determined length, said method comprising the
steps of, reading said central servo track over a tracking unit to obtain a
reading signal, one of said side servo tracks contributing to said reading

30 signai when said reading head is transversely offset from said servo track;



trac'i(i ng unit. 10 The information storage nedi um according to the

I nvention may be of various natures. It may for exanple have a

magneti zabl e surface in which case the surface presenting the first
characteristic my be magneti zed and the surface presenting the second
characteristic may not. The information storage nedium nmay al so be a
surface presenting either one of two dlsthnct 15 colors. The information
storage medium my carry data which advant ageously is witable
and/ or readable with a sane head used to wite and/ or, read the
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10  Another method for obtaining a tracking signal between a reading head and

an information storage medium is found according to the invention to solve
the above mentioned problem; said information storage medium has at least
a longitudinal bundle comprising a central servo track between two
contiguous side servo tracks, said bundle being arranged in longitudinally

15 consecutive tracking units of determined length. The method comprises the
steps of. reading all of said three servo tracks simuitaneously over two
consecutive tracking units, to obtain three reading signals, at least one of
said two contiguous servo tracks contributing to one of said three reading
signals when said reading head is transversaly offset from said servo tracks;

20 adding said three reading signals to obtain a total signal; integrating said
total signal over said two consecutive tracking units while inverting the sign
of said total signal for one of said two consecutive tracking units to obtain an
integration result; comparing said integration result to a predetermined
reference value to obtain said tracking signal. Said integration result is

25 smaller than said reference value when said reading head is transversely
offset in a first direction and greater than said reference value when said
reading head is transversely offset in a second direction opposite to said first
direction.



integrating said reading signal over said tracking unit to obtain an

I ntegration result; conparing said integration result to a
predet erm ned reference val ue to obtain said tracking signal. Said
integration result is smaller than said reference val ue when said
reading head is transversely offset in a first 5 direction. It is greater
than said reference val ue when said readigg head is transversely
offset in a second direction opposite to Said first direction. Thi s
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reference val ue when said reading head is transversely offset in a

second di r ect PERNYslebs codewerdsaaltihayingta same teial eomben of tracking bits. The
15 methqd comprises the steps of selecting central binary data codewords

having a same predetermined number of high tracking bits, said
predetermined number being comprised between zero and said total number
of tracking bits; coding said distinct information by using one or many
combinations of two of said binary data codewords with any one of said
20 central binary data codewords, a first of which has a number of high tracking
bits smaller than said predetermined number, a second of which has a
number of high tracking bits greater than said predetermined number; storing
sequentially each of said combinations inside a tracking unit by storing said
first codeword in a first of said side servo tracks, said central binary data
25 codeword in said central servo track and said second codeword in a second

of said side servo tracks.

This method enables many different combinations of binary data codewords

with central binary data codewords containing the predetermined number of

high tracking bits. A number of combinations achievable depends on the
30 total number of tracking bits contained in a binary data codeword.



5 Furt hernore, the above nentioned problem may be sol ved according to
t:he I nvention using a nethod for obtaining a tracking code conbining a
transversal tracking code with distinct information. The tracking code is
for use in an informati on storage nedi um having at |east a

| ongi tudi nal bundle 5 conprising a central servo track between two

conti guous side servo tracks, sai d ndl e bei ng arranged

| ongitudinally in consecutive tracking units of a deternined
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codeword in apgeeafily said @frsts@lrdsélud%eﬁghdfocﬁér@@ie‘iistic, said binary data
codewords all having a same total number of tracking bits. The method
15 comprises the steps of coding said distinct information by using one or many
combi;xaﬁons of two of said binary data codewords with any special binary
data codeword, one binary data codeword of which has a number of high
tracking bits smaller than half of said total number of tracking bits, another of
which has a number of high tracking bits greater than half of said total
20 number of tracking bits; storing sequentiaily each of said combinations of
binary data codewords in a pair of said tracking units, by storing inside one
tracking unit of said pair said one codeword in a first of said side servo
tracks, said special binary data codeword in said central servo track and
said other binary data codeword in a second of said side servo tracks, and
25 by storing inside the other tracking unit of said pair in each track a binary
data codeword which has a number of low tracking bits equal to a number of
high tracking bits in the binary data codewords stored in the corresponding

track inside said one tracking unit.

There is no restriction on the choice of the special binary data codeword
30 concerning the number of high tracking bits.



Thi s nmet hod enabl es many di fferent conbi nations of binary data codewords
wth central binary data codewords containing the predeterm ned nunber of
hi gh tracking bits. A nunber of conbinations achi evabl e depends on the 30
total nunber of tracking bits contained in a binary data codeword.

6 The answer to the above nentioned problemis according to the
pr esent i nvention also given by a nethod for obtaining a tracking code
conbi ning a transversal tracking code with distinct information for

use in an info(é tion . storage nmedi um having at |east a | ongitudinal
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Fig.4 contains a schematic representation of a basic tracking unit and a
complementary tracking unit in which are represented high and low tracking
bits. .

Fig.5 contains a schematic representation of servo bits.

15 Fig.6 contains a schematic representation of steps executed in a further
method for obtaining a tracking signal.

Fig.7 contains a schematic representation of further servo bits.

Fig.8 contains a schematic representation of steps undertaken in a method
for obtaining a tracking code combining a transversal tracking code with
20 distinct information.

Fig.9 contains a schematic representation of steps undertaken in another
method for obtaining a tracking code combining a transversal tracking code
with distinct information.



bina}y data codewords in a pair of said tracking units, by storing inside

one tracking unit of said pair said one codeword in a first of said
si de servo tracks, said special binary data codeword in said centra
servo track and said other binary data codeword in a second of said
side servo tracks, and 25 by storing inside the other tracking unit of
said pair in each track a binary datg codeword whi ch has a nunber of
|l ow tracking bits equal to a nunber of hi gh tracking bits in the

bi nary data cLo]rﬂhewor ds stored in the correspondi n% _track insjide said
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head and an infornmation 10  storage nediu
bundle 2 is arranged in consecutive basic tracking units T(N), N being an

integer counting index to reference the tracking units. The basic tracking
10 units T(N) have a determined longitudinal length LT. The portion of the
information storage medium 1 may for example originate from a tape . It may
also originate from any other object which has to be moved along a line

paraliel to the bundle 2.

As can be seen in Fig.2 which contains a representation of a single basic
15 tracking unit T(N) each servo track 3, 4 and 5 has a surface which presents
at a given longitudinal position, e.g. LP (shown in a dotted line), either a first
characteristic 6 represented in dotted surfaces or a distinct second
characteristic 7 represented by a plain white surface. As an example at the
longitudinal position LP the side servo track 4 presents a surface with the
20 second characteristic 7 and the side servo track 5 a surface with the first
characteristic 6. Inside the basic tracking unit T(N) a size of the surface
presenting the first characteristic 6 is smaller in the side servo track 4 than in
the central servo track 3; it is larger in the side servo track 5 than in the
central servo track 3. The first and second characteristic 6 and 7 depend on
25 the nature of the information storage medium 1. The characteristics 6 and 7
must be distinct from each other, i.e. it must be possible to differentiate the
first from the second characteristic. In case the information storage medium
1 is @ magnetic tape the first characteristic 6 may be a certain magnetization
value whereas the second characteristic 7 may be a different magnetization

30 value.



Fig.4 contains a schematic representation of a basic tracking unit and a
econpl enentary tracking unit in which are represented high and | ow tracking
bits. - Fig.5 contains a schematic representation of servo bits. 15
Fig.6 contains a schematic representation of steps executed in a further
met hod for obtaining a tracking signal. Fig.7 contains a schematic
representation of further servo bits. Fig.8 contains a schematic
representation of steps undertaken in a é%th for obtaining a

tracki ng code conbl ning a transversal tracking code with 20 djstinct
i nformation. Fig-3 shews an dgiprmatien ét%réﬁrme%m dpwBishnbas ja muiipligity of
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5 reading head 9 in a direction TD substantially parallel to a bund!e 2. In order

to obtain a tracking signal between the writing and/or reading head 9 and the

information storage medium 1 at least the central servo track 3 (not shown)

of a bundle 2 is read. The tracking signal gives an indication on whether the

reading part of head 9 is properly aligned on the central track 3. In a step 10

10 the central servo track 3 of a basic tracking unit T(N), e.g. the basic tracking

unit shown in Fig.2, is read over the whole length LT using a reading part of

the head 9 (not shown) dedicated to the central servo track 3. A reading

signal S3 is obtained and subsequently integrated in a step 11. An

~ integration result I3 is proportional to a size SC of the surface presenting the

15 first c@aracteristic 6 in the central servo track when the dedicated reading

part of the head 9 is aligned on the central servo track 3. In the case where

the head 9 is transversely offset in a first direction, e.g. in direction of the

side servo track 4, the side servo track 4 contributes to the reading signal

S3. An integration result 134 accordingly has a value which is smaller than

20 i3, because a size S$84 of the surface presenting the first characteristic 6 in

the side servo track 4 is smaller than SC. In the same manner an integration

result 135 obtained when the head 9 is transversely offset in a second

direction towards the side servo track 5, thus in a direction opposite to the

first direction, will be greater than 13. This is due to a size SS5 of the surface

25 presenting the first characteristic in the side servo track 5, which is greater

than SC. it is thus possible in a step 12 to compare the integration resuit to

I3, which is a reference value, to obtain a tracking signal 13. The tracking
signal 13 indicates in which direction the head 9 is transversely offset.

in some configurations of information storage media it is useful to store

30 information in a DC-free format; this means that a mean signal resuiting from



Fig.:l shows a portion of an information storage nmedium 1. The infornmation
5: storage nedium 1 has a longitudinal bundle 2 on a carrier surface and

may al so carry data (not shown) apart fromthe bundle 2. The bundle 2
conpri ses a central servo track 3 which is between two side servo
tracks 4 and 5. The bundle 2 is arranged in consecutive basic tracking
units T(N), N being an I nt eger countkfg I ndex to reference the
tracking units. The basic tracking 10 s T(N) have a determ ned

| ongi tudi nal length LT. The portion of the i nformati on storage nedi um
1 may for exarfBR@Ngr SyehalnEormationawilhke freq ofap continuguso Qireayi Gatrent r om

any other obj eg ggﬁeﬁplgq%\;eqhgqlaq%vgd along a line parallel to the

bundl e 2. can be seen in 2 which contains a representation of
a single basic 15 tracking unit T(hD each servo track 3, 4 and 5 has a

surface whi ch Fig.4sshows a schematical gepresentation bﬂdlsmgle pasucttrawk;ngaumt T
(shown in ad aracteristic sent ed
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30 val ue. each servo track 3, 4 or 5 inside TC(N) the size of the surface presenting the
second characteristic 7 is the same as the size of the surface presenting the
15 first characteristic 6 inside T(N). The DC-free format used in the consecutive
tracking units T(N) and TC(N) results in a DC-free signal for each servo
track 3, 4 or 5 when these tracks are read.

In order to obtain a tracking signal when using a bundle 2 with basic tracking
units T(N) and complementary tracking units TC(N) as shown in Fig.4, the
20 central track 3 is read using a dedicated part of a reading head as shown in
Fig.3. The reading signal obtained from T(N) is processed as described for
Fig.3. The reading signal obtained from TC(N) is integrated over the length
LT of TC(N) and the integration result is substrated from a predetermined
maximum value to obtain a processed integration result. The predetermined
25 maximum value may for example be obtained by integrating a reading signal
from a tracking unit in which the central servo track contains only high
tracking bits (tracking unit not shown in Fig.4). The processed integration
resuit is compared to a reference value, which may for example be I3, to

obtain a tracking signal.



9 Fig.3 shows an information storage nedium 1 which has a
multiplicity of | ongi tudi nal bundles 2. The bundles 2 are arranged in
basic tracking units T(N), T(N+1)... Spaces 8 between the bundles 2
may be occupi ed by dat a. The information storage nedium1 is noved
relatively to a witing and/or 5 reading head 9 in a direction TD
substantially parallel to a bundle 2. In.,qrder to obtain a tracking
signal between the witing and/or reading head 9 and the i nformation
storage nediu servo track 3 (not shown) of a

gal aé’ﬁl east .t he cenltral .
bundle 2 is rEaRHNCIRS TRy IRG Sxareplgply groied Basic AadGamRIRMentatl dfarking he
readi ng part i ' [ 3 a
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LT using a regadi rt - t he. head 9 (not shown) dedicated to the
central servoﬂ?derg%ﬂg .’%{P{ra%fi‘%””s n t?\gWe.S?, i s obtained and

subsequently integrated in a step 11. An integration result 13 is

proportionsl Fig.& shows 86othbr ehbodimémast PbasiEMacRivgt it M9 cdritifibd in a
characteristi in the central servo track when the dedi cated reading
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H2 the number of low tracking bits in each servo track is the same as the
number of high tracking bits in the corresponding track inside the preceding
basic tracking unit H1. Following the complementary tracking unit H2 in the
bundle 2 is a further basic tracking unit L1. The number of high tracking bits
20 in each servo track 3,4 or 5 inside L1 is the same as in the corresponding
servo fracks inside H1. A distribution of the tracking bit surfaces
representing high tracking bits in the side servo tracks 4 and 5 is different
between H1 and L1. For example the distribution inside H1 in the side servo
track 4 may be represented by a binary number 1000 whereas it is 0001
25 inside L1. L1 is immediately followed by a complementary tracking unit L2 in
the bundle 2. The pairs (H1, H2) and (L1, L2) constitute respectively a high
and a low servo bit which are distinguishable from each other by the specific
distribution inside the tracking units of the tracking bit surfaces representing
high tracking bits. The information contained in each track of the high and
30 low servo bits has a DC-free format.



30 information in a DG-free format; this nmeans that a mean signal resulting
from 10 readi ng
such information will be free of a continuous Direct Current

conponent i.e. have the val ue O. Fig.4 shows a schemati cal
representation of a single basic tracking unit T(N) and a
conplenentary tracking unit TC(N) which part of a bundle 2. The 5
surfaces presenting said first characteriStic 6 or said second
characteristi represent_ high or |ow tracki ng'ﬂbi ts respectively. A

7 ect.
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read. In or er to obtain a tracking signal when using a bun 2 wth
basi ¢ tracki n§re @ Jacﬁﬁ? fae %tr@ﬁ@r@oﬁlﬂﬂ”@ﬁémrbﬁwrsﬁ%tﬂd%wﬂﬁ@s'nT@@N)P as

shown in Fig. 44 fh@ere%fa'nr?csahgaaeuwé@?é%&né Sigrfd RS TRY AdIRY BRSS! BAId Of 2

readi ng head as
tracks 3, 4 and 5 which are added to obtain a total signal RT in step 15. In a

step 16 the total signal RT is integrated over a basic tracking unit (H1 or L1)
to obtain an integration value IB and over the immediately following
complementary tracking unit (H2 or L2) to obtain an integration value IC. The
15 integrgtion values are substracted from each other to obtain an integration
resuit IT=IB-IC. In a step 17 the integration result IT is compared to a
reference value to determine a possible offset of the head 9 and a direction
of the possible offset. For example when using pairs (H1, H2) and/or (L1,
L2), IT<0 indicates a transversal offset of the head 9 in direction of the side
20 servo track 5, the reference value being 0. Accordingly a tracking signal 18
is generated which gives an indication of a possible transverse offset of the

head 9 and its direction pointing to either the side servo track 4 or 5.

As mentioned above the pairs (H1, H2) and (L1, L2) constitute respectively a
high and a low servo bit. These may be recognized in steps 19 and 20. In
25 the step 19 the reading signals R4 and R5 are compared to predetermined
signals which each are specific to a servo bit. For example if on reading a
basic and a complementary tracking unit the reading signals R4 and R5
match the binary numbers 10001110 and 11101000 identifying the high
servo bit then a high servo bit is recognized in step 20. In the same manner
30 . reading signals R4 and R5 matching the binary numbers 00010111 and



Fig.3. The reading signal obtained fromT(N) is processed as described for
Fig.3. The reading signal obtained fromTC(N) is integrated over the |length
LT of TC(N) and the integration result is substrated froma predeterm ned
maxi mum val ue to obtain a processed integration result. The predeterm ned
25 maxi mum val ue may for exanple be obtained by integrating a reading
si gnal froma tracking unit in whi ch‘ he central servo track contains
only high tracking bits (t racki ng un not shovvnfi n Fig. 4)I TheWh ]
rocessed int i.s conpared to a reference val ue iC
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contain four tracking bit surfaces. Inside the basic tracking unit HL, the

central servo SPRge 8. Mara pregisely theyidentifieationgnfarmation 22 may besenvmber aﬁks 4
and 5 ha?mﬂ?%p?@&ét'&?&?:r{\h p%%g%kl ng bits respectively. This way the

size of the 1 surface presen € Tirst characteristic 6 in the side

servo track 4 is smal | er than hal f of the size of the overall surface
in the side sdrach sermokbitt,(H1, H2)i ard (LmeLS) Zisoohiging Iergitiudinddi positiorf aces.
In the side servo track 5 the surface resentlng the first

characteristi &8 m@t'?'h?”@érrh F%i?ettl'ﬁ?dsqozfé”%ﬁ rﬁ?@é“’e 'O”Q't“ inal positicn’in the

10 bundle 2. In a step 23 the reading signal from the ceniral servo track 3 is
used to obtain an individual phase signal. The individual phase signal
corresponds to a periodical 11110000 sequence. In some cases, for
example when at least one high tracking bit in each track inside the tracking
unit occurs at a same longitudinal delimitation of the tracking unit, it is usefull

15 to protess individual phase signals from each servo track in a step 24 to
obtain a total phase signal. The total phase signal or even a single individual
phase signal may be monitored and used to count the number of tracking
units that have been read in a step 25. The number of tracking units read
allows to determine a longitudinal position information 26 relating to a

20 position of the reading head relative to a first tracking unit read. A more
precise analysis of the individual or total phase signal may also allow to
determine a precise longitudinal position of the reading head inside a
tracking unit and accordingly a trigger signal may be obtained which
corresponds to e.g. a longitudinal delimitation of the tracking unit.

25 Fig.7 shows another example of a high servo bit (HB1, HB2) and a low servo
bit (LB1, LB2). To obtain a tracking signal the method described above and
illustrated in Fig.6 may be used. The recognition of high and low servo bits in
steps 19 and 20 is obtained by comparing the reading signal R3 from
reading the central servo track 3 with predetermined signais. The

30 predetermined signals corresponding to binary numbers 1111100000 and



tracking bits surfaces. The basic tracking unit HL is inmmediately fol | oned
by 15 a conplenentary tracking unit H2. Inside the conplenentary tracking
uni t H2 the nunber of low tracking bits in each servo track is the
sanme as the nunber of high tracking bits in the corresponding track

I nsi de the preceding basic tracking unit Hl. Follow ng the _
conplenentary tracking unit H2 in the bundle 2 is a further basic
tracking unit L1. The nunber of high traéﬁing bits 20 in each servo track
3,4 or 5inside L1 is the same as in_the.corresEggding ) servo tracks
inside HL. A di'@f1PB1AQ merectively identfx ianjiobiar & iaw sse® bit. More pregiselyi ng

hi gh tracki ng ki | | 41 ac i L ffer -
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inside L1. L1 ts. i lately fallo conpl enentary tracking uni
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respectively a high and a low servo bit which are distinguishable from

each ot her by Theeofd)§Habk Signal in Gtéd Ll tdrofedsesl fmitAked rrgﬁha&'a 1;ﬁmstes of
the tracking bit surfaces repre_sentl(r;)% _ high tracking bits. e
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| ongi t udi nal bund!;;ﬁnn&to a hl@avbmdir@st%iﬁf‘lrﬁnagil)éﬁélggd!(dﬂédo%)@%igﬁ tf}éﬁdr@ Bﬂﬂg c
conpl enentary trackjng units, e.qg. and (| 2) .as shown in Fig.5.
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i nformation storagé nmedium 1t servo tracks 3, 4 and 8o 8 Bund e are
simultaneously correspond to a high tracking bit immediately followed by a
low tracking bit the total phase signal indicates a longitudinal delimitation of

a comblementary tracking unit inside of a servo bit.

The basic and complementary tracking units described above in this
15  specification are special examples. More generally many types of methods
may be applied to obtain further tracking units with different combination of

tracking bits, i.e. with different tracking codes.

A first type of method is schematically represented in Fig.8. The first type of
method allows to combine a transversal tracking code with distinct
20 information. The transversal tracking code is a feature which enables to
determine whether a writing and/or reading head is transversely offset from
servo tracks which contain the transversal tracking code. The distinct
information may be identification information, longitudinal 'position
information or both together. The first type of method is used for example to
25 generate servo bits having a total longitudinal length of 10 tracking bits. A
central binary data codeword 27 having three high tracking bits (shown using
hatched surfaces) is selected. The number of high tracking bits is
predetermined and should be greater than 1 and smaller than 5. The central
binary data codeword 27 corresponds to the binary number 11010 but it



read. The reading is done using three reading parts (not shown) of the head
9; each reading part being dedicated to one servo track. The reading parts
are adjacent to each other and aligned transversely to the bundle. In a
step 10 14 the reading parts deliver reading signals R3, R4 and R5 for the

servo tracks 3, 4 and 5 which are added to obtain a total signal RT in
step 15. In a step 16 the total sig RT is integrated over a basic
tracking unit (HL or L1) to obtain an integration value |IB and over

he i di at el | ow onpl enentary tracking unit (H2 or L2) to
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specific to agééR&SC\/g;g‘fiFQ Ll éxﬁﬂ?}l%.qirﬁar&ipcqf@é{mfﬁd’%/mg heb%i?ﬂ@t%m@@t )
bi mar y nuner SUTBE6 0] foV o RIS B, Sb o ETriking unit ) Uhe T
then a hi gh séideosesvo trackse¢ @gdi 3 enay costadp iide the basicstraskingunitr 38&
rlgadi ng si gnabﬁw'?f} c%ggw§r5d a\tn%S 'anﬂu:tnggr %% P,%W trg&rmg rb?tsorgg&gclt%/%lyagr%aller
or greater than the. predetermined number, e.g. 01000 and 11111. A choice
of the latter binary codewords determines a distinctive characteristic of the
15 basic tracking unit, thus allows for example to create high and low servo bits
to code the distinct information 28. Inside the complementary tracking unit 32

the binary codewords are chosen such to obtain a DC-free format.

The complementary tracking unit generated in this first type of method may
be left out in a further embodiment of the method. In this case the bundle 2
20 will be arranged in basic tracking units only.

FiG.9 schematically illustrates a second type of method used to obtain
tracking units. The distinct information 28 is coded by combining any special
binary data codeword (e.g.11111) to be stored in the central servo track 3 of
a basic tracking unit 34 with binary data codewords having a number of high

25 tracking bits respectively smaller than 3 (e.g.10000) or greater than 2
(e.g.11100). The latter binary data codewords are stored in the side servo
tracks 4 and 5 inside the basic traking unit 34. The complementary tracking
unit 35 contains binary data codewords in the servo tracks which are chosen
to obtain a DC-free format in the servo bit (34,35).



01110001 | ead to the recognition of a low servo bit. The recogni zed high

and | ow servo bits are processed in a step 21 and depending on a
codi ng usi ng those servo bits (including perhaps error correction
code) identification i nformation 22 is decoded and recovered. The
identification information 22 5 may for exanple relate to information
stored adjacent to the bundle 2 in the space 8. Moire precisely the
identification information 22 may be a number of a musSi ¢ piece stored

in the space 8. Each servo bit (Hl, H2) and (L1, u‘mu “
| ongi t udi nal position i nformation [ch can be u l ﬂ mumﬂ"at I ve
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fromthe central servo track 3 is used to obtain an individual phase
signal. The individual phase signal - corresponds to asferiﬂa? i cal
11110000 sequdncéin inorgtoniege medium (1) havingpideanied langiiued bRd!ehi gh

tracking bit Sﬁgl %ﬁﬁuénﬁ@%ﬁﬁ%}%‘aer\wﬁ'ﬁfsﬁgﬁﬁb@ﬂ/een two“&'.iﬁtl ﬁgrﬁdé‘%eﬁ/osam?

| ongi t udi nal e trac unit, 1t is us
process i ndi virdoks @r&)ssaashthMIs bémmrwrgedsuermsecme basna ttacbp\gztmn%

"ndi vi dual 3 *(TRI73E S cPiptminath prigiiinel 183 Tl eadiiof 5560 Savet Reumber
of tracking havmﬁné ts’izrfabé"pr@%rﬁlr@e%? 4 8anl IBnQnt@dlﬁﬁl Bésntla'ﬁ'eeifhéfb@rﬂrgﬁ

tracking units read lows to determ ne a | ongitudinal position
i nformati on 2e6hamsctaristig (ﬁboaeedlstlp@ismqom grareeteristi (i ngndcasidec? dEsice to a

total phase <lgHaPeHeesd B ik suacd pFREefnd A TR MarQBrpl bERELT, "

position of tkmalleait oge lotadid Siﬁed;er‘a) tracks (4)ahlkh g sard temrwl wwtrﬁcngl y a

trigger signal may be obtained wh corresponds to e.
| ongi t udi ﬁgl aﬁﬁl"ﬂr{"ﬂ%’t"i@ﬁs@ﬁ qef%ofrpalé &rgragsithan '”ZEE?'d eeglra! %%% agkot her
exanple of a high servo bit (HB1, HB2) and a | ow servo bit (LB1, LB2).

To obtain a tgacmrpg\fér‘n%}ﬁin h@%ldﬁ?%@@ro@?@%fé chid AROVRIGH diter each Idadrdt rat ed

in Fig.6 may be use recognition o Igh and | ow servo bits in
steps 19 and frackingobnii (TéN)bymoedirieiyniplions cesamplersentany trRking rnit
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presenting said second characteristic is the same as the size of the surface

15 presenting said first characteristic inside the preceding basic tracking unit.

3. Aninformation storage medium (1) having at least a longitudinal bundle
(2) comprising a central servo track (3) between two contiguous side servo
tracks (4, 5), said bundle being arranged in consecutive basic and
complementary tracking units (H1, H2, L1, L.2; HB1, HB2, LB1, LB2) of a
20 determined longitudinal length, said basic tracking units alternating with said
complementary tracking units, each of said servo tracks having a surface
presenting, at a given longitudinal position, either a first characteristic (6) or
a distinct second characteristic (7), a size of the surface presenting said first
characteristic inside a basic tracking unit (H1, L1, HB1, LB1) being in one of
25 said side servo tracks (4) smaller than half of the size of an overall surface in
said one side servo track and in the other side servo track (5) larger than
half of the size of an overall surface of said other side servo track, and inside

a complementary tracking unit (H2, L2, HB2, LB2) in each of said servo



14 1101100100 respectively identify a high or a low servo bit. Mre

py eci sel y, the nunbers of high tracking bits in the central servo
track 3 of the basic tracking units HB1 tracking and LBl are
different, making it possible to di stingui sh (I—MUW,)IIMWMIFI
LB2) . 5 The total phase signal in step 24 is procet

I ndi vi dual phase signals fromstep %% whi ch are obt%i fied"on® r eadi ng
all three servo tracks 3, 4 and 5. I'n the case that all individual

phase signal s,sipul t aneoys) correspond,fo a | ow trackipg,bit

"medi at oy 1 SECER@SIES 04 1 GHreeeBiasegUBs said secondgharapierishe peIna ghal
correspond tosénieoéwfﬁéﬁtﬁ%lf tHEE S r‘e@ﬁnﬁﬁg §ai@afﬁfﬁcﬂé?actbfi§ﬁ$,d%é‘fﬂé . In
t he opposite case where the individual phase signals si mul t aneousl y
correspond t opseddditng basiciiackingiunii. medi ately fol l owed by a | ow
tracking bit the total phase signal indicates a |longitudinal delimtation

of a conpl e t racking.unit insjde pof a servao.bif.. T
basi ¢ and co%f e[&ﬂt %&%ﬁ#'&@ki"ﬁ%ﬂ'ﬂrﬁ'i tasccagjé'?gi el S qfnc[ewing i‘5 to %e
speci fi cat ison chaeactereiddh thatfop bERashMohe oﬂ@éﬁﬂfsﬂr\lrd/trmgﬂ, Yipes, thé s bods

may be applied to obtain further tracking units with different conbipation
of t r ackth®) Syiese presenting isaifd riirel eharactatisticnigsidegese of said Ragig st
type of nethog.,k6; l4C E DR ' type of

et hod al T ove PERg U ary F1LE hERERBAR! Sl of Rail daeld tedcking LA .Y ™30
information. The transversal tracking code is a feature which enables to
det er mi ne whebherAminfpinodtian mediwn accartiing) tdhekimi 4 charactermedeinythaf it fr om

bundle of servo tracks has longitudinally stored identification information
10 which is represented by servo bits of a first kind ((H1, H2), (L1, L2)), each
servo bit of said first kind being a basic tracking unit or a complementary
tracking unit or a combination thereof having a specific distribution of the
surface presenting said first characteristic in at least one of said servo tracks
(4, 5), said specific distribution allowing to distinguish said servo bits of a

15 first kind from each other.

6. An information medium according to anyone of claims 4 or 5
characterized in that said bundle of servo tracks has longitudinally stored
identification information which is represented by servo bits of a second kind
((HB1, HB2), (LB1, LB2)), each of said second kind of servo bit being a
20 basic tracking unit or a complementary tracking unit or a combination thereof
having at least in one servo track (3) a distinctive size of the surface
presenting said first characteristic, said distinctive size allowing to

distinguish the servo bits of said second kind from each other.

7. An information storage medium according to anyone of claims 1 to 6
25 characterized in that the surfaces presenting said first or second
characteristic represent high and low tracking bits respectively, and that the
size of said surfaces presenting said first or said second characteristic in

each of said servo tracks is a multiple of a size of a tracking bit surface.



servo tracks which contain the transversal tracki ng code. The distinct
information my be identification information, |ongitudinal position
i nformati on or both together. The first type of nethod is used-feor mu*nple

to 25 generate servo bits having a total |ongitudi nalgetengt

tracking bits. A central binary data codeword 2?!5 ﬂm iF “Igh

tracking bits (shown using hat ched s@rfaces) S ed.n ke wnunber
d

of high tracking bits is predeterm n and should be greater than 1

and smaller than 5. The centr bi nary data codeword 27 corregrz nds to

the binary nu®berA maihed [mtotqt@mlng a trackmg signal (3) between a reading hea

15 coul SeeA @g% i<l SuRlles

wher efrom 3 aﬂd%}ég\srespgﬁ £ ﬁg@éi ng”@fég%%ﬂaj%ﬁe%t ral binary data

codeword 27 i $2) comprisingtda newotraii sdwmirtmt:kr(ﬁ) betwemmmid contRRious sids isepra@9 to
rvo bit 30. The

bt ai it .
ger \a/tl)nbis;ar \?ig grl §$ s@n o %F"de ar@%st?%ngr%réﬂnﬁ}?gosdﬂl 'P”S&U‘iﬂa ¥ SOSEPEME ar y
tracking umt tr%%klnljhﬁalfsrmhb)n& determmléﬂ'léﬁgtﬁ](ﬁf?dsa?@ n@étﬁo@%?nﬁ?fsm’@ the

| ongi tudi nal bundl € 2 shown ‘partly is ines and which is part
of an i nf or mastens @'torage medi um ( not shown) The central servo track
3 contains the central binary data codeword 27 inside the basi c

of 1 ow tr acki ng bi £ s b1 EREGHBIL seRe.PoA Pler GG I8 obfan ¥ ™"
side servo tracks 4 palifg Biynat opielion saltbside $dreolradke doradbuting tniskidl a
bi nary codeword havi ng a nupber of high tracking bits respecti velﬁ smal | er

or greater than the- 'gRGREGSENA M@G”rﬁﬁ%éﬁadlégd‘ea%@dﬁa%ﬂ&rsﬂ}iPf.fse frefRui ce
of the | atyiger binar ysg.e%%% ggttgcpones a distinctive characteristic of

t he 15 ba5|c tracking unit, ws for exanple to create high and | ow
servo bits
¢ integrating (11) said reading signal over said tracking unit to obtain

an integration result,

s comparing (12) said integration result to a predetermined reference

value to obtain said tracking signal, said integration result being

15 smaller than said reference value when said reading head is
transversely offset in a first direction; being greater than said

reference value when said reading head is transversely offset in a

second direction opposite to said first direction.

9. A method for obtaining a tracking signal according to claim 8
20 characterized in that for every other tracking unit said (TC(N)) integration
result is subsiracted from a predetermined maximum value to obtain a
processed integration result, said processed integration result is compared
to said predetermined reference value to obtain said tracking signal, said
processed integration result being smaller than said reference value when
25 said reading head is transversely offset in said first direction; being greater
than said reference value when said reading head is transversely offset in

said second direction.



to code the distinct information 28. Inside the conplenentary tracking unit
32 t he binary codewords are chosen such to obtain a DC-free format.
The conpl enentary tracking unit generated in this f method may
be left out in a further enbodi nent of the nethod. ’"m "mm&@' bundl e
2 20 wll be arranged in basic tracking units onlys

schematically illustrates a second type of, net hod used to obtain

tracking units. The distinct information i s coded by conbining any

speci al bi nary data codeword (e.g.1 1111) to be stored in the central
servo track 31&% A metgogda ebtﬁrrmartgaf:!ﬂmg signal 18&) Hﬁt\M%@l?ad’@ﬁle@oﬂ%ad)rds
havi ng a nunb h

(o o 20000) on g 2 Infermabbi Stbrdde bGP TeF Ablih) & BBt o Jorklfeinel
codewords are mmmaaz)ucmmmsm deentravservo trackr(3y batmm&cmmmmstm basi ¢

traking unit 34. The co nt It 35 contains binary
dat a cgdewordsS erYP trRek ??'Q%diﬁr]él%'ﬁgégéar&ﬁ%'@Hong‘tu‘j‘@%lyoﬁiﬁrlﬁeﬁuﬁve

DC-free forgmf ty43do3
i Smtralchngh@nl%e P{‘P Rbt 4362 3AB1, HBZOLB1 LB2) of determmed IEI?%r hation

st orage nedi ugajidmethod eemartising #e stepsofigi t udi nal bundl e (2)
conprising a central servo track (3) bet ween two conti guous side servo

tracks (4, 5), sald bun in ed i n consecut.i ve basi trac i ng

units 5 (T(N)) of *a %ae‘ij &?ﬁeﬁ% B%ﬁ?”Pe‘F@C?‘ﬁ S(‘mﬁ*ﬁ 5{1

servo tracks consecutive trackmg units ((H1, H2), (L1, L2); (HB1, HB2) (LB1,
LB2)), to obtain three reading signals, at least one of said two

10 contiguous servo tracks contributing to one of said three reading
signals when said reading head is transversely offset from said

servo tracks,
¢ adding (15) said three reading signals to obtain a total signal,

¢ integrating (16) said total signal over said two consecutive tracking
15 units while inverting the sign of said total signal for one of said two

consecutive tracking units to obtain an integration resutt,

o comparing (17) said integration result to a predetermined reference
value to obtain said tracking signal, said integration result being
smaller than said reference value when said reading head is

20 transversely offset in a first direction; being greater than said
reference value when said reading head is transversely offset in a

second direction opposite to said first direction.

11. A method for obtaining a tracking signal according to anyone of claims
8 to 10 characterized in that for each tracking unit at least one of said
25 reading signals is compared (19) with at least a predetermined signal, to
recover (20, 21) identification information (22) which is longitudinally stored

in the bundle.



having a surface presenting, at a given |longitudinal position, either a
first characteristic (6) or a distinct second Charaeteristic (7), and
i nside a basic tracking unit a size of the surf? i n “ard
first characteristic being smal l er in one of sai ﬂ,‘ﬂﬂ@[ cks
(4) than in said central servo track, 10 and in the 06ther track
(5) larger than in said central servo trg@ . 2. An |nfornat|oh medi um
according to claim1l in which after each®Dasic tracking unit (T(N))

i medi ately follows a conplenmentary tracking unjt I\? where in
each of said dérvd tnakwed for, o@tangpgt ﬁetfﬁlplzlégoﬁ'gﬂﬁb %Pf%@@ 0 clarm é'§enti ng

sai d second ¢ Bﬁér%%?é‘r ie?}llhcthbf salﬁirﬁagﬁrrﬂﬁ\(?tdkﬁgﬁélé ere@?eéreh? s%Wof Bt

presenting sai aracter| I NSl asic trac |ng
unit. 3 aré\longitGidinatly istored irosaigeumeits. um (1) having at | east a
| ongi tudi nal bundl e (2) conprising a central servo track (3) between

two contiguou undl e bein arranged I n
consecuti ve bjg (15 ocofor@gﬁﬁjp@%ﬁa&vhg Pzﬁaéf ﬁacqramgsto(q_'riyonﬁ fglgimsy,.
HB1, HB2, 5Bl tbB2)cHiraerBed fefthat M ned | ongitudinal Iength, said basic
trackr ng units alternating with said conpl enment ary trackr ng units,

each of said servo tracks having a surface presenting, at a given

| ongi t udi nal posi t #oAnNe girtere af saidsservd drasks @re Jead (28) snultaneouslydiost i nct

haracter stic | nai i BngRidid Brdhs e fof BSEn PhEF BB OB ol 1™ n one

of 25 said side servo tracks (4) smaller than half of the S|ze of an
overal | surface ine said ipdivitiuahhasésigreily ard pesdesaad (P4) tdhebtdiher tatalde

servo track (5) Iarger t han hal f of the size of an overall surface of
sai d other side servBh@s@&gi@naland inside a conpl enentary tracking unit
(H2, L2, HB2, LB2) in each of said servo

10 e said total phase signal is used (25) to obtain a longitudinal position

information which at least relates to a longitudinal position of said

reading head relative to a tracking unit.

14. A method for obtaining a tracking signal according to claim 13
characterized in that said longitudinal position information is used to obtain a
15 trigger signal which corresponds to a position of said reading head at a

longitudinal delimitation of a tracking unit.

15. A method for obtaining a tracking code combining a transversal
tracking code with distinct information (28) for use in an information storage
medium having at least a longitudinal bundle (2) comprising a central servo
20 track (3) between two contiguous side servo tracks (4, 5), said bundle being
arranged longitudinally in consecutive tracking units (31) of a determined
longitudinal length, each of said servo tracks having a surface presenting, at
a given longitudinal position, either a first characteristic or a second distinct
characteristic, said tracking code being represented in said bundle by using
25 inside of each tracking unit and of each servo track a binary data codeword
of high and low tracking bits, each of said high or low tracking bits being
represented by a tracking bit surface having a fixed size and respectively



17 tracks a size of the surface presenting said second characteristic
bei ng the sane as the size of the surface presenting said fi rst

e

characteristic inside the precedi ng basi c tracki nm‘u‘ﬁrﬁ~

i nf ormati on nedi um according to anyone of clains 1 | zed in
that for at | east one of said servo tracks (3, 4, 5 ij t he
surface presenting said first characteri gtll c inside one oft sai

tracking units (HL, L1) is the same for of said basic tracking units.

5. An information nmedium according to claim4 characterized in that said
bundl e of ser RESENHBEs Saids firshqrt t§éldnaﬁﬂc9n§t§hér@3ﬁil§ﬁﬁd f§aidt PERTY nfdmat i on

19, Mhich 'S EGASRSRR" aF HMYIREDSare et mnddr of pbRflg (64 s methicl

L2)), each Servo DIt o sai |rs Kin sIC tracklng unit or
a conpl enent acgmprisingtthastapsmpfuni t or a conbi nation thereof having a
specific distribution of the surface presenting said first
characteristic in at Ieast one %L sai d servo t

acka é4,. 5), said
speci fic distribut? ofF'8F NG GEItRL RINaD; HRHA FPaeNaids eldfd BRYIBILR S3HE
first kindgfrom eaChpt%HQ?érmme nuniber A8t h@BOfrgaémgrbleec&at.aﬂﬁee@eﬁhmdto

anyone of clainms 4 or aracterized in th sal d bundl e of servo
tracks has |ongitudi lmambgr bemgecbmprlsed betwaen zeno andisdid tot@l invmbaiiefh i s
represented by servo blt gft a second kind ((HB1, HB2), (LB1, LB2)),
each of said second % ¥ervo bit bei ng a 20 basic tracking unit or a
conpl ementary tracki ng unit or a conbination thereof havi ng at | east

in one servo tracke (&)dlﬁg @bﬁidl@ﬁrﬁdt\(ﬁoﬁhél%rﬂﬁy bbﬁ?\gsdh'é @Cman¥ combig&iitsi Ng
said first characteristic, said distinctive size allown

di stinguish the servef o of saidinarysdatamedrveds wdmafycﬁn%tqﬁ@ald central 7. An
i nformatigg storag @a?a%gegwmst % ‘W%’tOB? v&ﬁwﬁ (r?al 4 rs Fn%eﬁ &5mﬁg

e tﬁﬁgh”
characterized in that t'he surtaces presenti or seco
characteristic represaskindbgh senafiet thart saidlpregetbrmmedeapﬂben \ae$ec;onalrmf t hat

t he size of said s aces presenti said first or said s
characteristic in Wh ‘Cgaéﬁso? ’géﬂ'“aers@f O%Q'ﬂ rBRRNG s BitSaredtsr ¢t af‘ §a’§| ze of

a tracking bit surfaggdetermined number,

o storing sequentially each of said combinations inside a tracking unit
15 by storing said first codeword in a first of said side servo tracks (4),
said central binary data (27) codeword in said central servo track
(13) and said second codeword in a second of said side servo
tracks (5).

16. A method according to claim 15 characterized in that after storing a

20 tracking unit a complementary tracking unit (32) is stored directly after said
tracking unit, and inside said complementary tracking unit in each track is
stored a binary data codeword which has a number of low tracking bits equal
to a number of high tracking bits in the binary data codewords stored in the
corresponding track inside said preceding tracking unit.

25 17. A method for obtaining a tracking code combining a transversal
tracking code with distinct information (28) for use in an information storage
medium having at least a longitudinal bundie (2) comprising a central servo

track (3) between two contiguous side servo tracks (4, 5), said bundle being



8. A nethod for obtaini ng a tracking signal (3) between a reading head (9)
and an infornmation storage nedium (1) having at |east--a_longitudinal bundle

(2) conprising a central servo track (3) between t us side servo
tracks (4, 5), said bundle being arranged in longit g’lmlﬂm |ve 5

tracking units (T(N)) of determined length (LT), sai |ng t he
steps of: [err] reading (10),said central servo track over a
tracking unit to obtain a adi ng signal one of said side
servo tracks contributing to said nal, when said
readi ng head P&anEaddong '@'Wf'ﬂ%ﬂsqi%lﬁﬁi@f?kmg units (34 §§) 2 dRtarminger vo
track, t sgi d
tracking unit I?ncgttugirfgl idngdth, %ﬂf@d%% t??de r %Q%uﬁb?@%’re%hg, 8

[ elr r] Corrpgr | mOgivér Jorggiudinal tpegitiahi emherea; first wara:tmsinbemu isenernd dea‘tlecbnce

value to obtain said, trackin I gnal , ajdintertonr ul t n

smal | er than SHARGice gl t?,%qﬁqgg gg\gd’epé%%hﬁegé Hbﬁ%i‘gstg" die %y Ring’

transverselgy ‘H{s’:lafhf eBch érfa'ckﬁlg SHif §ﬁﬂ b’PBacﬁ’%b% 95884 Yindr) Hats bleword

ref erence val ue when said rea I's transversely offset in a

second di rect roﬁhagtpqzmﬂ;lqmetrawlsglbdsa‘ead't ofdsaia dighoer, low bits beingAeptasested or

obtaining a t%"&cak{ra&; %r{ su ace%raglinn arnxeg s%ergn% respectively presenting said
first or said second characteristic, said binary data codewords all having a

same total number of tracking bits, comprising the steps of:

10 e coding said distinct information by using one or many combinations
of two of said binary data codewords with any special binary data
codeword, one binary data codeword of which has a number of
high tracking bits smaller than half of said total number of tracking
bits, another of which has a number of high tracking bits greater

15 ~  than half of said total number of tracking bits,

e storing sequentially each of said combinations of binary data
codewords in a pair of said tracking units, by storing inside one
tracking unit (34) of said pair said one codeword in a first (4) of said
side servo tracks , said special binary data codeword in said central

20 servo track (3) and said other binary data codeword in a second (5)
of said side servo tracks, and by storing inside the other tracking
unit (35) of said pair in each track a binary data codeword which
has a number of low tracking bits equal to a number of high
tracking bits in the binary data codewords stored in the

25 corresponding track inside said one tracking unit.



20 characterized in that for every other tracking unit said (TC(N))
i.ntegration result is substracted froma predeterm ned nmaxi mum val ue
to obtain a processed integration result, said processed integration
result is conpared to said predeterm ned reference value to obtain
said tracking signal, said processed integration result being snmaller
than said reference val ue when 25 said r%adi ng head is transversely offset
in said first direction; being greater 23 than said reference val ue when

said reading head is transversely offset in sai d second direction.

19 10. A nethod for obtaining a tracking signal (18) between a

readi ng head (9) and an informati 8bBstast age nedi um (1) having at | east
a | ongitudi nal bundl e (2) conprising a central servo track (3) between
two contiguous side t (4 i ing arranged in
| ongi tudi nal |y consecu?f’x@ﬁhéa "t‘;r@élﬁjr‘lééluanﬁ grﬁ%&rg@rﬂﬁkhﬁz HB1, HB2,
LB1, LB2) of determ ned |ength, said nethod conprising the steps of:

[err] reading,(14) all. of . said three servq tracks sipuliane I ) t wo
Consucut i ve ¢ ARRIorlAR st BpReHig e 4 Tepd i ohl ML SR Raine e
LB2)), to obt #hraetdtres traeRE(B 94, S50 TakSburdfle ILaghngee imtosgddlitivearatRing
contiguous servo tracks contributing to one of saird three readin

si gnal's whén saits (TN aG aneaterminad ngitedingl yiepgths Surfacem ghisaid servo
Servo tracks, yracys present eithb 4 fitst Y S8cdntPinatalidribtll & 7SR MeySh @Rl s to
obtain a total "signhal,
and distribution inside the tracking units. The bundles may contain
fongitudinally stored identification information. Methods for obtaining tracking
signals indicating a transversal offset between a reading head and the
10 bundle and for retrieving identification information are disclosed. Also
methods for obtaining tracking units in which transversal tracking code is

combined with distinct information are described.

Fig. 2



[err] integrating (16) said total signal over said two consecutive tracking
units while inverting the sign of said total signal for one
of said two consecutive tracking units to obtain an
integration result, [err] comparing (17) said integration
result to a predeterm ned reference value to obtain said
tracking signal, said integration resuﬂuggeing smal | er than
sai d reference val ue when said readi ng dis 20 transversely
offset in a first direction; being greater than said
reference val ue when said reading head is transversely offset in a
second direction opposite to said first direction. 11. A nethod for
obtaining a tracking signal according to anyone of clains 8 to 10
characterized in that for each tracking unit at |east one of said 25
reading signals is conpared (19) with at |east a predeterm ned signal, to
recover (20, 21) identifjcation information (22) which is longitudinally

stored inthe b :
20 12. A pgethod for 39 ki ng signal according to claim 11
characterized id th 9 ignal s represent servo bits which

13. A nethod for obtaining

are longitudinally
»ns 5 9 to 12 characterized in

a tracking signa
t hat

s

—
=
+
—
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[err] one or nore of said servo tracks are read (23) sinultaneously to
obt ai n i ndivi dual phase signals for each read servo track

[err] said individual phase signals are processed (24) to obtain a tota
phase signal, 10 [err] said total phase signal is used (25) to
obtain a | ongitudinal position i nformati on which at | east
relates to a | ongitudinal position of 2[5‘3 readi ng head
relative to a tracking unit. 14. thod for obtaining a tracking
signal according to claim13 characterized in that said | ongitudinal
position information is used to obtain a 15 trigger signal which
corresponds to a position of said reading head at a | ongi t udi nal
delimtation of a tracking unit. 15. A nmethod for obtaining a
tracki ng code conmbi ning a transversal ' tracki ng code with distinct
information (28) for use in an information storage medi um havi ng at

| east a | ongitudinal bundle (2) conprising a central servo 20 track (3)
bet ween two conti guous side servo tracks (4, 5), said bundl e being
arranged longitudinally in consecutive tracking units (31) of a determ ned
| ongi tudi nal |ength, each of sai¢
at a given |ongitudinal pos
second di sti nct characteri st
in said bundle by using 25 insi
track a binary data codewor
said high or |ow tracking t
surface having a fixed size and f

3y, either a first characteristic or a
ald tr i code being represented

S Wﬁ% unit and of each servo
racking bits, each of
by 4 tracking bit

13 FIG. 3



21 presenting said first or said second characteristic, said binary
dat a codewords all having a sane total nunber of tracking bits, said
met hod conprising the steps of: [err] selecting central

bi nary data codewords (27) having a sane 5 pr edet er mi ned nunber
of high tracking bits, said predeterm ned nunber bei ng
conpri sed between zero and said total nunber of t racki ng
bits, [err] coding 98/5 distinct information by using one or
many conbi nati ons f-two of said binary data codewords with
any one of said central 10 bi nary data codewords, a first of
whi ch has a nunber of high tracking bits smaller than said
pr edet er mi ned nunber, a second ofT(N) Tg@h@h has a nunber of high
tracking bits greater than |said ' t erm ned nunber,

[err] storing sequentially gach of said cqnbinations I nsti de a tracking unit
15 by storing sai'd first codeword in a first lof said side servo

tracks (4), sdi d cenfral Naryl daffa, (E7) [CO rd in said
central servo track q G‘(Sl(lé) gjm a d“aseaomﬁjco ewo i4n a second
of said sig.'elc$r rlagks L 49). 16. method accordi ng
toclaim1l aracCterized in f‘hat{afbe' Qtoﬂi ng1 a QO Qrac’fi‘—ll:\g*urﬁt a

conpl enentary tracking unit [(32 q stbred difeciTy pLfer sa

tracking unit, and inside sai§4go1*r1:limer(iar3 tﬁckéngdmit in aén track is
stored a binary data codeword 18 ch has a\nunber ow tracking bits equal
to a nunber of high tracking bitisain the tgi ary da codewords stored in

t he correspondi ng track insi@e said preceding tracRing unit. 25 17.
A nmet hod for obtaining a tracking code conbining a transversal

6 . 2 3
( /\ ( 4~
lololol1l1]1]olololol1]ol1T1]17
11111]1/0lololol1]1]1/1/0]l0lo]0
t]1[1]of1]ofofofof[1[1]10]0]0 1]
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tracki ng code with distinct information (28) for use in an information

st or age medi um having at | east a |ongitudinal bundle (2) conprising a
central servo track (3) between two contiguous side servo tracks (4,
5), said bundl e being 22
arranged longitudirnally in consecutive tracking units (34, 35) of a

det er m ned | ongi tudi nal |ength, each,0of said servo tracks having a
surface presenting, at a given Icnﬁ&/{ﬁdinal position, either a first

characteristic or a second distinct characteristic, said tracking code
e by using 5 inside of each tracking unit

dévgjd of high and | ow
i bei ng represented by a

tracking bit surface hag ng[ & > andhnespectiyvely presenting said
first or said second charac} i y data codewords all having
a sane total nunber of piFackg, ¥ Qprisipg the steps of: 10
[err] coding said distinct {|T 7 many conbi nati ons
of two of said binary data [4 bi nary data
codeword, one binary data cBgg fher of

b ' : , ber of tracking
bits, another of which h&¥s a nUW 1 i i e }%s\ggpater 15
than half of said total ndnber of NRgk : storing

9 i,
sequenti al |y eagh, of sakd|conbi nati ons Yy 2
codewords in a gé}r s{_ saijdN{ racki ng uni 0
tracking unit (34) of) said pal e

tracking bits, each of said

negy de one
Nﬁ?st (4) of said

FIG. 6
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20

ds stored in the 25

to a nunber of high
king unit.

bt

bi nary data codeword in said centra
bi nary data codeword in a second (5)
and by storing inside the other tracking
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