WO 03/034434 PCT/1B02/03945 1 Record carrier and apparatus for scanning
the record carrier The invention relates to a record carrier conprising a
servo trawbk osmgi4eati ng an information track intended for pcaaBoxiizog
information bl ocks represented by marks, which servo track has a periodic
variation of a physical paraneter at a predeterm ned frequency and

nodul at ed parts for encoding position information at regular intervals, a
first type of 5 nodulated parts starting with a bit sync el ement and being
of a data type having a data bit elenent, and a second type of nodul ated
parts stadha c\a&ﬁéﬁaﬁdgféﬁarawﬁor%&ﬁﬁ{gthep&omﬁﬂepf a word sync type
having a word sync ele the word sync elenent and the data bit el enent
bei ng nodul ated according to a sane predeterm ned type of nodul ation of the
periodic variation. 10 The invention further relates to recordi ng and/ or
pl ayback device conprising neans for witing and/or reading information
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and/ or wgjting information are known 25 from WO 00/43996 (PHN 17323). The
information to be recorded is encoded into an information signal which
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means for scanning the servo track and demodulation means for retrieving position

information from a signal generated by a variation of a physical parameter of the servo track
15  atapredetermined frequency, which servo track has modulated parts for encoding position
information at regular intervals, a first type of modulated parts starting with a bit sync
element and being of a data type having a data bit element, and a second type of modulated
parts starting with a bit sync element and being of a word sync type having a word sync
element, the word sync element and the data bit element being modulated according to a
20  same predetermined type of modulation of the periodic variation.

The invention further relates to a method for manufacturing the record carrier.

A record carrier and device for reading and/or writing information are known
25  from WO 00/43996 (PHN 17323). The information to be recorded is encoded into an
information signal which includes address codes and is subdivided in accordance with the
address codes into information blocks. The record carrier is of a recordable type and has a
servo track, usually called pregroove, for causing servo signals to be generated when

scanning the track. A physical parameter, e.g. the radial position, of the pregroove



2 periodically varies at a predeterm ned frequency constituting a so-called
wobbl e. During the scanning of the track, this wobble |leads to a variation
of the rawpaB/ios4acki ng servo signals and a wobbl e si ghal pcanBex3gener at ed.
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variations that are substantially erent and avall able for detection of
t he cor r addvessel arg en¢asied m mofulatedaparts pfithe wabbby stantigg avith/ @bit pymsydbenéntdevi ce
as described i.n the openi aragr aph i haracterized in 25 that the
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or the data bit element, the effective strength being the nunber of

peri bui cnetgeliahle.ons that are substantially different for the corresponding
el ement. The invention is based on the follow ng recognition. In DVD+tRW

t he wobbl e format consist of the following ADIP units (2 indicating a

nodul ated, 30 i.e. inverted, wobble; O indicating a not nodul ated wobbl e):

ADI P word sync = "2222000000000000000..." ADI P ZERO =, . _
"20000022000000000kds an ebject of the invention to provide a record carrier and device in which

the synchronization is more reliable.

20 According to the invention a record carrier as defined in the opening paragraph
is characterized in that the effective strength of the word sync element and of the data bit
element are equal, the effective strength being the number of periodic variations that are
substantially different and available for detection of the corresponding element. Further, the
recording and/or playback device as described in the opening paragraph is characterized in

25  that the demodulation means comprise means for detecting the type of the modulated parts
across a same effective strength by detecting the word sync element or the data bit element,
the effective strength being the number of periodic variations that are substantially different
for the corresponding element. The invention is based on the following recognition. In
DVD+RW, the wobble format consist of the following ADIP units (2 indicating a modulated,

30 i.e. inverted, wobble; 0 indicating a not modulated wobble):

ADIP word sync = “2222000000000000000...”
ADIP ZERO  =*2000002200000000000...”
ADIP ONE  =2000220000000000000...”



ADI P ONE _ "2000220000000000000..." WD 03/034434 PCT/1B02/ 03945 3 The
first inverted wobble (indicated by "2") is the so-called bit sync. The
next thr ewoioawarsed wobbles formthe word sync ("222" i npcagBowf3oes wor d
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strength for the data bit and word sync elements.

Further preferred embodiments of the method, devices and record carrier

20  according to the invention are given in the further claims.

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following

25  description and with reference to the accompanying drawings, in which

Fig. 1a shows a record carrier with a servo track (top view),

Fig. 1b shows a servo track (cross section),

Fig. 1¢ shows a wobble of a servo track (detail),

Fig. 1d shows a further wobble of a servo track (detail),
30 Fig. 2 shows bi-phase wobble modulation,

Fig. 3 shows MSK wobble modulation,

Fig. 4 shows a modulation scheme including split word sync,

Fig. 5 shows a device for reading information blocks,

Fig. 6 shows a device for writing information blocks.



Fig. 3 shows MSK wobbl e nodul ation, Fig. 4 shows a nodul ati on schene

i ncluding split word sync, Fig. 5 shows a device for reading information
bl ocks, FWQ.0383&Bows a device for witing information bl o®kI/IBWD3OE 034434
PCT/1B02/ 03945 4 In the Figures, elenengis which correspond to el enents

al ready described have the sane reference nunerals. 5 Fig. 1 a shows a
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recor di ng eandce%u&%p%lg hol e 10. The track 9 is arranged in accordance with
a spiral E)é?rfern windings 3. Fig. Ibis a cross-section taken on the
line b-b of the record carrier 1, in which a transparent substrate 5 is
provided with a recording layer 6 and a protective layer 7. The recording
| ayer 6 may be optically witable, for exarrpl e via phase change, or nmagneto
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during scanning. The_pregroove 4 may_ be |inplenented as a deeper or a raised
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produces a wobble signal in a tracking servosensor. The wobble is, for
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the track 9 during scanning. The pregroove 4 may be implemented as a deeper or a raised
20  part, or as a material property deviating from its ambience. Alternatively, the servopattern
may consist of an alternation of elevated and deeper windings, referred to as land and groove
patterns, with a transition from land to groove or vice versa taking place per winding. Figs.
1¢ and 1d show two examples of a periodical variation of a physical parameter of the
pregroove, called wobble. Fig. 1¢ shows variation of the lateral position, and Fig. 1d shows
25  variation of the width. This wobble produces a wobble signal in a tracking servosensor. The
~ wobble is, for example, frequency- modulated, and position information such as an address, a
time code or winding information is coded in the modulation. A description of a rewritable
CD system which is provided with position information in such a way can be found in US
4,901,300 (PHN 12.398). A servopattern may also consist of, for example, regularly
30  distributed sub-patterns which periodically cause tracking signals. Further the servopattern
may include modifications of the land area beside the pregroove, e.g. an undulating
pregroove having land pre-pits in a specific pattern for encoding position information like in
DVD-RW.

The variation of the servo track includes relatively large parts of monotone



CD systemwhich is provided with position information in such a way can be
found in US 4,901,300 (PHN 12.398). A servopattern may al so consi st of,
for exanpwe,03iaged arly 30 distributed sub-patterns which pemimBei/cadd y cause
tracking signals. Further the servopatte¢n nmay include nodifications of
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20  Data="0’ is represented by 2 non-inverted wobbles followed by two inverted wobbles, and

ADIP data = ‘1’ vice versa. In this embodiment the modulation for data bits is fully
symmetrical, giving equal error probability for both data bit values. However other
combinations of wobbles and inverted wobbles, or other phase values may be used. In an
embodiment a predetermined modulation is used after a ADIP Word Sync, indicating
25  ‘empty’, instead of a data bit. Monotone wobbles may be used after the first data bit, or
further data bits may be encoded thereafiter. Preferably a large majority of the wobbles is not
modulated (i.e. has the nominal phase) for ensuring an easy lock and a stable output of a PLL
in a detector; in this embodiment the 8 possibly modulated wobbles are followed by 85 not
modulated (i.e. monotone) wobbles (wobble # 8 to 92). The output frequency of the PLL has
30  to be as stable as possible, because during writing the write clock is derived from the PLL
output.
Figure 3 shows MSK wobble modulation. The Minimum Shift Keying (MSK)
modulation uses a first pattern 31 for transferring a first bit value and a second pattern 32 for

transferring a second bit value. Further combinations of the patterns 31,32 may be used to
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det ecti on when conpared to the central part. The MSK encodi ng can be used

t o encod&catHRSBCeSSt s in a pregroove wobble, but the pregroove wobbl e

needs o be not L5y mgul at.60.f flodt ARG TBRHICYnPlGRRY B RaHS, sk ar oe

maj ority of not ate S 1S nee reltably controlling the
r ot at i onwepblkdnedulition. i ech @aldbbthetnhwtrinehdven & kerokinditateh@notrmodiulated g
pr OC%(? > wobble, a one indicates a starting part of 1,5 wobble to invert the phase, a two indicates an
inverted wobble, and a three indicates an ending part of 1,5 wobble to re-invert the phase to
the normal state, as described above with reference to Figure 3. In each row of the matrix 56
consecutive wobbles are indicated (columns 37-54 all being zero), and each row starts with a
bit sync element in columns 0,1,2. A total ADIP address word comprises 83 rows, and the
25  rows are numbered according to their ADIP bit number. The ADIP bits numbered 0,2,4,6 and
8,13,18, etc are isolated bit syncs (40,41). The ADIP word includes several word sync
elements, which all comprise two partial elements separated by a number of not modulated
wobbles. Such sync elements are referred to as split word sync. In ADIP bit 1 there is a first
split word sync element called sync0, and in ADIP bits 3,5,7 there are three further split word
30  sync elements syncl, sync2 and sync3. All split word sync elements have a different location
for maximum reliability of detection. Starting at ADIP bit 8 there is a repetitive pattern of 5
rows consisting of one isolated bit sync followed by 4 data bits; the values of the data bit

elements in the Figure being arbitrary examples. Hence in total 13 x 4 = 52 data bits are

available in the ADIP address word. The effective strength of the MSK modulated elements



Figure 4 shows an nodul ation schene with split word sync based on the MSK
wobbl e nodul ation. In each cell of the matrix shown a zero indicates a not
nodul at edwd®3medabl e, a one indicates a starting part of 1pETuBtdn3e4s 0
invert the phase, a two indicates an ingerted wobble, and a three

I ndi cates an ending part of 1,5 wobble to re-invert the phase to the

nor mal  stsdndicated byldec i betntenod wobbleh for SLeR 2 maekst ovenithongh the modulatien r ow of

the matri C tive bbl e i ndic m i ng
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nunber of no sync el enents are refer to as
split woofiwehbies inlan ADHPuskit (561cztrhber divided dyfthe Bivaluepln donsiruclingythe sabemee nt
called syncQ, and | ADIP |t 3,5,7 there are three further split word 30
sync el eﬁ@rf?go%%k?r‘? CEJh 1d sync3. Al split word sync el enents have a
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of a centra par starting Ies ai
accunul at'Es2’t demait.fot boththebitsamid rtbmWotd‘ﬂynmeBumt}ummeEnsdhatehe wond syagus r es
because in.that se the tota

even_ values, e.g. " . "L=4" I er

of whbbl Beakss g rﬂﬂlﬁ%tﬂﬁlgttﬂ‘é% | thppadhe deghesbtinip thi deiectel) srhomp. AR
CONSt I UCHHRhabIRQpHEH &S usé BSin EML@N' REnRin® RIr BtH the HRL H&ﬂthelvor&@&nd@eB@@t ion,
it is an advant age to have onfy 1 type of nodul ated el ement: so onl 2"

el enent stlos rrmanhsythatl_thablt detentiont is unhecesdasity grong, Thinds ofiroyrseaw problpui fpdgléne
detector , 10.0r,fil

det oct or Gegrteh, ppige Shoui 55 EGbin FeTaG TR R oy @Vl sl RS and
det ect i o@siageiehichtsdBitQed to@nong)mqohemuhetemgddlstbﬁ?on @tHéTBDLSTﬁeOSfohlttidnSls (ONE
or ZERO) and "L=4" elenments for word sync
20  use a single “L=2" element for the bits ONE ‘and ZERO and 2 “L=2" elements for the word
syncs. In this way the appropriate strengths are given to both bits and word syncs while
retaining the advantage of using only a single element so that only one type of element
detecting is required. By using a fixed distance between the 2 “L=2" elements of a word
sync, the detection of the word sync is the same as adding the outcome of the detector of a
25  single “L=2" element at 2 points in time, at the distance between these points is fixed.
In an embodiment the distance between the “L=2" elements of a word sync is fixed at 8
wobble periods, and for the word syncs the following sequences are proposed:
'12300000123000001230000000000000000000000000000000000000' (sync0)
'12300000001230000012300000000000000000000000000000000000' (sync1)
30 '12300000000012300000123000000000000000000000000000000000' (sync2)
'12300000000000123000001230000000000000000000000000000000' (sync3)
and for the bits the following sequences:
'1230xxxxx00000000000000000000000000000000000000000000000' (O or 1).

The sequence 'xxxxx' is either ZERO or ONE as follows:



The problemis how to bal ance these 2 requirenments. One unsuitable option
Is to use a single "L=2" elenent for both the bits and the word syncs. But
t hi s mearwotobas448he word sync is 15 weaker than required @od/iBée/s9si || t hen
be the weakest link in the detection schgme. Another wunsuitable option is
to use a single "L=4" element for both the bits and the word syncs. But
this neans OMNE:'1230it detection is unnecessarily strong. This is of
course no pggg@er;qof , bit detection, but one should keep in mnd that

t hese nodul e é nts disturb the PLL and wusing elenents that are too
long inplies unneggsgad ¥ skbwitrehding deficd i sCidningldRced dakidn . Werifiy 2@ use a
single "L=2" elenment for the bits ONE and ZERO and 2 "L=2" elenents for the
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of a word sync 1s fixed at 8 wobble periods, a or the word syncs the
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Figure 51s arra ading the record carrier 1, Ich record carrier
i s i dent rabdl dictidreon thedradk. Tdwrtracking astuatom 5P mayi aqpmpeise coilhfer daslialtyempwing

provi ded an' o%t?cazil efe(ranaeglt Qrer%gy g’ez arfrgnrgea ?&nc%wg(zlné Hx% gnrg?ecol%a reflecting element on a

movable part of the read head or on a part on a fixed position in the case part of the optical

20  system is mounted on a fixed position. The radiation reflected by the recording layer is
detected by a detector of a usual type, e.g. a four-quadrant diode, for generating a detector
signals 57 including a read signal, a tracking error and a focusing error signal. The tracking
unit 51 is coupled to the read head for receiving the tracking error signal from the read head
and controlling the tracking actuator 59. During reading, the read signal is converted into

25  output information, indicated by arrow 64, in the read circuit 53. The apparatus is provided
with a demodulator 50 for detecting and the retrieving address information from the wobble
signal included in the detector signals 57 when scanning the servo track of the record carrier.
The device is further provided with a system control unit 56 for receiving commands from a
controlling computer system or from a user and for controlling the apparatus via control lines

30 58, e.g. a system bus connected to the drive unit 55, the positioning unit 54, the demodulator
50, the tracking unit 51 and the read circuit 53. To this end, the system control unit comprises
control circuitry, for example a microprocessor, a program memory and control gates, for
performing the procedures described below. The system control unit 56 may also be

implemented as a state machine in logic circuits. The read device is arranged for reading a



on the record carrier and read control neans conprising drive unit 55 for
rotating the record carrier 1, a read circuit 53 for exanple conprising a
channel dwowmd®s44and an error corrector, 10 tracking unit PCTABC/@IELYSt em
control unit 56. The read head conprisesgoptical elenments of the usual
type for generating a radiation spot 66 focused on a track of the recording
| ayer of dist havingtrecks hasing agrerivil varintiokh, &td. acoht@Earous Sohbled €tle tdad santolopt i cal

el ements. The radiatio beam 65 i.s..generat ed a radiatjon source, e.g.
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usual type, e.g. a four-quadrant diode, for generating a detector signals
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information, indicated by arrow 64, in the read circuit 53. The apparatus
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when sca SErvo e record carri I's further

provi dlefl syichiondsatiys LRINGE defettd Ithe::gmrtial&ﬁenﬁam atege?x\eﬂe@wdcﬁmlanlmsaﬂd fomahe
control ling conputer systemor froma yser, and for cqgntyolli t he

appatat uespit detesta theoyoid syag elgmeny In a pepfergedssrabodimpnis 8’86{’??;{@61%‘@80%52 e drive
unit 55, Lb QR ' : : \ it 51
and the SERGrATRIbN BB st b i uhtfor FERRNE BRE tinge A Tandd AL BimeR,
control @i particdlanin theocase datrfleanaduiated patsoafabs data bits bavegthe same stowopura s

control gates, for erf.ormng the procedures described bel ow. The system
control quggocﬁgzi;ecgpg‘gafoegémgl}%pgmmoggsggc erg?rgte machine in logic
circuits. The rea‘i?cij@fr‘é’ bGRowSa BEVIBOER NritRig ihRARAEh 8n YRR O3Adstcording to
PCT/1B02/ 03945 9 disc having tracks having a periodic variation, e.qg.

cont 2huoths imedsision of Titeperwkich ssdine)maitablein, forpxampleramagnstg-epticpd prentiasl t hg
peri odic n}/a%xruiara(%aop@x%seaal%n]ég br &}?eﬁlg'y rﬁ%ah?ofja? Qeea[ﬁ%jg? &F el%&'%rﬁ%ﬁetic radiation. The
device is also equipped for reading and comprises the same elements as the apparatus for
reading described above with Figure 5, except that it has a write/read head 62 and recording
control means which comprise the same elements as the read control means, except for a
25  write circuit 60 that comprises for example a formatter, an error encoder and a channel
encoder. The write/read head 62 has the same function as the read head 52 together with a
write function and is coupled to the write circuit 60. The information presented to the input of
the write circuit 60 (indicated by the arrow 63) is distributed over logical and physical sectors
according to formatting and encoding rules and converted into a write signal 61 for the
30  write/read head 62. The system control unit 56 is arranged for controlling the write circuit 60
and for performing the position information recovery and positioning procedure as described
above for the reading apparatus. During the writing operation, marks representing the
information are formed on the record carrier. The recording control means are arranged for

detecting the periodic variations, for example by locking a phase locked loop to the



a predeterm ned anmount data fromthe track. In particular the denodul ator
50 is arranged for reading position information fromthe nodul ated si gnal
derived fwomswbas4rodul at ed wobbl e. 5 The denodul at or 50 hasTaBeaizedst i on
unit for detecting nodul ated wobbles starging at the bit sync elenents in

t he wobbl e signal which arrive after a | ong sequence of non nodul at ed
wobbl es. penndidertbergph (Ibe dempdwatior A8 gnd thepydchrerisaianamit ey are described pbasvgi ng

t he word formati on based on the word sync el enents. The
begi nni nglltg efe?eﬁgé Fosl\%\rlgh%io detected froma word synchroni sati on signal

after the bit syncAgheughrthe inVegtiotthdstbeorh edplsiabdbit 6mbodinentsdgigcd webklased on
the data bit el enments encoded by nodul ated wobbl es. Further the device has
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or optica manner (via phase change or dy ) by means of a beam 65 of

el ect r ontigreatbiodimends, and e invension diey inceach and pyesy aguel gpatureraycopbitiag ohnd
conpri se I ts as the apparatus for reading described above
wth Fi gﬁeraéﬂ%,éegﬁoee%ta%?ﬁg it has a wite/read head 62 and recording
control neans which conprise the sane el enents as the read control neans,
exceft for a 25 wite circuit 60 that conprises for exanple a formatter, an
errotd encoder and a channel encoder. The wite/read head 62 has the sane
function as the read head 52 together with a wite function and is coupl ed
to the wite circuit 60. The information presented to the input of the
wite circuit 60 (indicated by the arrow 63) is distributed over | ogical
and physical sectors according to formatting and encodi ng rul es and
converted into a wite signal 61 for the 30 wite/read head 62. The system
control unit 56 is arranged for controlling the wite circuit 60 and for
perform ng the position information recovery and positioning procedure as
descri bed above for the reading apparatus. During the witing operation,
mar ks representing the information are fornmed on the record carrier. The
recordi ng control neans are arranged for



detecting the periodic variations, for exanple by |ocking a phase | ocked

| oop to the WO 03/034434 PCT/1B02/03945 10 periodicity thereof. The
denodul atwo 0303484 t he synchroni sation unit 67 are descri lped/IBipmse4s Wit h
reference to Figure 5. Al though the invention has been explained by
enbodine gnwg ng a wobbl e nodul ation, any other suitable paraneter of the
track may nmodul ated, e.g. the track width. 5 Also for the record
carrier an optical di sc has been descri bed, but other nedia, such as a
magnetic disc or tape, may be used. It is noted, that in this docunent the
word “conprising' does not exclude the presence of other elenents or steps
than those listed and the word "a' or ~an' preceding an el enent does not
excl ude the presence of a plurality of such eIenents t hat any reference
signs do not limt the scope of the clains, (ﬁhe i nvention }0
i npl errenled by meaRecsd CHBHERCHBPRAIRS & SeHY réﬁ}f( cating qngl %‘é% ®
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track (4) has a” periodic variation of a physical paraneter at a
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5wth a e B eneh el ng aV|n a bit

el enent , actofling &ﬁcmﬁ: ;hy@aemﬁﬁemg@u batneduladod sf gie @eﬁbdng vatistiorg bit sync
el ement and bein a word sync type having a word sync elenment, the word

sync eI eﬁlﬁﬁ@ff%ﬂ?&g tlm@aélﬁleéfﬁ%ftlveét@ ofileg Wardwyae element a%ﬂ:‘éﬁfhﬁ dagbito, a same
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int v’e strength sync efenen e data bit
10 el erresubsanaalisqmﬁﬂererm el afaﬁlablblfmedaéduen@f thehmrnegpdnklmgnlemerrt. of periodic
variations that are substantially different and avail able for detection of
t he correspondi ng el enent.

2. Record carrier as claimed in claim 1, wherein the word sync element
comprises two modulated partial elements separated by an interval of not modulated periodic

15  variations.
3. Record carrier as claimed in claim 2, wherein both partial elements are equal.

4, Record carrier as claimed in claim 1, 2 or 3, wherein the data bit element
20  comprises portions of equal length, one portion being a modulated partial element and one

portion being not modulated according to a bi-phase modulation.

5. Record carrier as claimed in claim 1, 2 or 3, wherein the predetermined type of
modulation is minimum shift keying modulation of the periodic variation.

25
6. Recording and/or playback device comprising means for writing and/or
reading information blocks in an information track (9) on a record carrier that comprises a
servo track (4) indicating the information track (9), which device comprises means for

scanning the servo track (4) and demodulation means (50) for retrieving position information



2. Record carrier as clained in claim1l1, wherein the word sync el enent
conprises two nodul ated partial elenents separated by an interval of not
nodul at edwpegjosddL£ 15 variations. 3. Record carrier as clpairmek/o3mscl ai m 2,
wherein both partial elenents are equal.i2 4. Record carrier as clainmed in
claim1l1, 2 or 3, wherein the data bit elenent 20 conprises portions of
equal | efignh,sigmbgeeritedby beangion ofadhlysicadapandteradf thé saremtracknat aone

tion bei t, podul at eq . dj ng ¢ i - dul ation.. 5 Record
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6. Recording and/or pl ayback devicé conprising means for witing and/or
readi ng ¢lementraad beingiof eclata type baving 4 datahiticbsmant.aol asgyorshtype pEmodelatedr ri er
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dat a bi tfehiiplesRelng Jadtiat ed according to a same predetermned type of
nodul ati on of the periodic variation, characterized in that the
denodul ati on neans conprise nmeans (67) for detecting the type of the

nodul ated parts ross a.sane.effective strength b efect i t he rd
sync el efrent or Fﬁéevd%ﬁ?%?lfne R g "fgerfﬁlet%‘éﬁ}eéﬁst ?‘\72{6 P, ﬁyﬁ?eqfr,ﬁ\gethe
nunber  ofo@gkic@Phks M brddteting ol §mé URalcantroml thip paitidl @ledidnts thararé he
corresponding element. 7. Device as claimed in claim6, wherein the neans

for et evepriatpdittyeantipigevadpf nofanodideied perindigwariations.e for detecting the word
sync elenent fromtwo partial elenents that are 15 separated by an

i nterval of not nodul ated periodic variations. 8. Device as clained in
claim6 &r 7, wherBévicd fxclamrdsn tlaim deir ¢ whegird the nigape farfdetecting the type of

the modulated parts are for detecting a modulated partial element, the word sync element

comprising two of the modulated partial elements separated by an interval of not modulated
20  periodic variations, and/or the data bit element comprising portions of equal length, one

portion being the modulated partial element and one portion being not modulated according

to a bi-phase modulation.

9. Method of manufacturing a record carrier, in which the record carrier is

25  provided with a servo track (4) indicating an information track (9) intended for recording
information blocks, which servo track (4) is provided with a variation of a physical parameter
at a predetermined frequency and modulated parts for encoding position information at
regular intervals, a first type of modulated parts starting with a bit sync element and being of
a data type having a data bit element, and a second type of modulated parts starting with a bit

30 sync element and being of a word sync type having a word sync element, the word sync
element and the data bit element being modulated according to a same predetermined type of
modulation of the periodic variation, characterized in that the effective strength of the word

sync element and of the data bit element are made equal, the effective strength being the



the nodul ated parts are for detecting a nodul ated partial elenent, the word
sync elenent conprising two of the nodul ated partial el enments separated by
an i nt er wab 0603436t nodul at ed 20 periodic vari ations, and/ ecTuhe/aatsa bit

el ement conprising portions of equal lengih, one portion being the

nodul ated partial el enment and one portion being not nodul ated according to
a bi - phasemberchflpatiddin vafatidvis ttha dradubstantisl buodifeiengar avadabld faradetdction of the

whi ch the recor rier is 25 provided with a servo track (4) indicating
an |nforﬁﬂ??%ﬂan%a%nF§§ i ntended for recording information blocks, which
servo track (4) is provided with a variation of a physical paraneter at a
predeterm ned frequency and nodul ated parts for encodi ng position
information at regular intervals, a first type of nodul ated parts starting
with a bit sync elenment and being of a data type having a data bit

el enent, and a second type of nodul ated parts starting with a bit 30 sync
el enrent and being of a word sync type having a word sync el enent, the word
sync elenment and the data bit el enent being nodul ated according to a sane
predeterm ned type of nodul ation of the periodic variation, characterized
in that the effective strength of the word sync elenent and of the data
bit elenent are nade equal, the effective strength being the WO 03/034434
PCT/ 1 B02/ 03945 13 nunber of periodic variations that are substantially
different and available for detection of the corresponding el enent.



