WO 02115183 PCT/ EP01108809 v Method for generating a binary signal having
a predeterm ned spectral shape The invention relates to a nethod for
generating ayRjéfefgy binary signal having a predetern nedcypeanssad shape
in a predeterm ned frequency range, in particular having a notch in the
power. spectrumin a predeterm ned frequency range. The invention further
relates to anE@Ni R pbdefatif R Sinadyl sipfalhabing B pfeetbiniud spairalsdhpehavi ng a

pr edet er mi ned spectgr shape, to a binary signal having a predeterm ned
spectral shape and to a record carrier for conprising such a binary
signal. A record carrier-for optically detectable data storage and an
apparatus for recording data on such a record carrier are disclosed in US
5,682,365. The record carrier described therein is provided with periodic
track variations, also called a "wobble", whose period corresponds to a
frequency for which a power spectrumof the digitally coded information
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period of theaBEdersymprisipguchy F‘?ﬁ%/si“ , i. e. of the wobble signal..
According to US 5,682,365 a radial wobble is used in the servo tracks of a
di sc-shaped optical record carrier to provide a tracking signal. The wobbl e
signal can be considered as a secondary signal. In US 5,682,365 a
si nusoi dal wobbl e i's Wsgghrd tdrA& forrdplbdlly Abletilile StLstorafdvadan apshdtatied wobbl e

to accompdate a secondary binary signal. A1 channel ﬂet cofresponds in
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signal of a frequency equal to the bit frequency during recording or reproduction. This power
spectrum of the primary binary signal, which is the binary signal storing the digitally coded
information, thus has a sharp single-frequency notch, i. €. has a zero point at a certain fre~
queney which frequency corresponds to the period of the periodic track variations, i. e. of the
wobble signal. According to US 5,682,365 a radial wobble is used in the servo tracks of a
disc-shaped optical record carrier to provide a tracking signal.

The wobble signal can be considered as a secondaty signal. fn US 5,682,365 a
sinusoidal wobble is used, Other applications use a phase-modulated wobble to accomnmodate
a secondary binary signal. A 'I' channel bit corresponds in that case to a fixed number of
wobble periods with positive amplitude (phase 0°), a '0' channel bit corresponds to the same
number of wobble periods with a negative amplitude (phase 180°). The speciral shape of the
chariniel bitstream of the secondary binary channel depends on the channel code used. In case
the bi-phase code is used (with only two codewords, (+1,-1) and (-1,+1)), the spectrum is
given by 2 sin* /2, with @ the frequency (@=r at the Nyquist frequency). For the wobble



channel, the spectrum of the secondary binary signal will be positiqned
centered at the wobble frequency. The extent of the spectrum of the
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This object is achieved by a method for generating a primary binary signal as

claimed in claim 1. According to this method the primary binary signal comprises a

25 modulation step from data-words into channel-words whereby in general a limited degree of
freedom in the choice of the modulation of the data-words is available. This freedom of
choice is according to the invention used to generate a primary binary signal having a
predetermined spectral shape, in particular having a spectral notch, which is determined via a
spectral weight function the Shape of which is tailored to the spectral extent of a secondary

30  binary signal such that the secondary binary signal can be accommodated to the spectral
shape of the primary binary signal. In particular, the secondary binary signal can be
accommodated spectrally at the position of the notch in the power spectrum of the primary
binary signal and the width of the notch is determined by the spectral extent of the secondary
binary signal. In other words, the shape of the weight function used to determine the spectral




binary signal. In other words, the shape of the weight function used to
det ernmine't he speCtral is WD 02115183 PCT/ 1001108809 3 shape of the
primary bi nakgo@ngizd! i s selected such that the spectral powgeimésed he
primary “binary signal is adapted to the spectral shape of the secondary
bi nary signal to avoid crosstalk between ithese two binary signals and to
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word | ocation is generated hy the encodin dom_of the, nodul dcode
used eit R8r iThe ¢hsanel-word resultifg in the lowest sum value is en selected for this given -Wor
location. These steps are then repeated for several or all data-word locations of the primary
binary signal to find the channel-words resulting in the lowest sum values for the respective
data~word locations. By use of the weight function in the step of determining the sum value
the spectral shape of the primary binary signal can be influenced as intended. The aimed
25  spectral weight function determines the values of the tap-coefficients that are to be used in
the evaluation of the convolution-type of sum.
In a further embodiment the set of possible channel-words at a given data-
word location is generated by the encoding freedom of the modulation code used either in the
choice of merging bits, (EFV-modulation for CD) or in the use of substitution tables
30 (EFMPlus-modulation for DVD) or in the use of extra control bits (17PP, Parity-Preserve
modulation of the rewritable format of DVR) which are used in the channel modulation. In
general, the encoding freedom of a modulation code used depends on the application of the
primary binary signal, i. e. in certain applications the content of data symbols at a given data-

word location is completely free whereas in other applications the content of data symbols is



choice of nerging bits, (UM nodulation for CD) or in the use of
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In a preferred embodiment the primary binary signal is used in the lead-in area
of an optical record carrier where the secondary birary signal is a wobble signal realized by
wobbling the information track and stored in a wobble channel. According to this .
25 embodiment the weight function is determined such that the power spectrum of the wobble
signal fits in the spectral notch generated in the primary binary signal and the wobble channel
is used for storing data in the lead-in area of the record carrier. Preferably - as claimed in
claim 11 - the wobble-channel is used as a side-channel that contains a wobble key for
decryption of data stored in the data area of the record carrier, preferably in a Read Only
30 Memory disc (ROM). Such a wobble key cannot be copied since the wobble channel is
created in the mastering step of 2 ROM disc. A recordable disc or a rewritable disc can also
have a wobble, but that is in view of address information and/or clock generation for the
write-process. Such a wobble is thus always different from the wobble in the ROM disc. The




25 enbodi nent the weight function is determ ned such that the power
spectrum of the wbbble signal fits in the spectral notch generated in the
primary bi nakyo@ieal and the wobble channel is used forpetapitngsegata in
the lead-in area of the record carrier. Preferably - as claimed in claim
11- the wobbl e-channel is used as a side-channel that contains a wobbl e key
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The 20  signal and the normal noise when used for generating the primary binary signal in the lead-in
area of an optical record carrier, wherein the secondary binary signal is 2 wobble signal.
Further embodiments of the inventions may be found in further dependent
claims.
The invention is also embodied in a device for generating a primary binary
25  signal as claimed in claim 14, in a binary signal as claimed in claim 15 and a record carrier
for storing a binary signal as claimed in claim 16. Preferably the record carrier is an optical
record catrier like a CD or DVD, especially a ROM-type disc, having a lead-in area
comprising a wobble channel used for storing a wobble key. It shall be understood, that these
devices, the method for decoding, the binaty signal and the record carrier can be further
30 developed and that there are further embodiments thereof, which further developments and
further embodiments are identical or similar to those described above with reference to the
method and laid down in the subclaims dependent on claim 1.



met hod according to the invention, however, prevents EFM disturbance on top
of the wobble 20 signal and the normal noi se when used for generating the
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25 signal as CE‘I med in claiml1l4, in a binary signal as clainmed in claim15
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down in the subClains dependent on claim 1. WO 02/15183 PCT/ EP01/ 08809 6
The invention will ¥ 2eheeiasion shact descrbing theimethd;of determipins a ghangel he
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in such ENggframes, F| g. 4 shows a flow chart describing the nethod for
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for diftTerent paraneters. 15 Fig. 1 shows-an enbodi nent of an opti cal
record carrier, e. g. a CD or a DVD,

Fig. 1 shows-an embodiment of an optical record carrier, e. g. a CD ora DVD,

‘according to the invention. Such a record catrier in general comprises a center hole 1,a
clamping area 2, a lead-in area 3, a program area 4 and a lead-out area 5. The program area 4
20  isused in general to store the actual data, e. g. audio, video or other data and other
information like subcode information, while the lead-in area is used in general for storing the
table of contents (TOC) including starting times of tracks, total time of the disc, total number
of tracks and other general information of the disc.
The general format of CD is based on subcode-blocks, each subcode-block
25  consisting of 98 EFM-frames. The format of EFM-frames used in CD-audio is shown in Fig.
2. Such an EFM-frame consists of a fixed synchronization pattern 6, a control and display
symbol 7 and a data and parity portion 8 including 24 data symbols and 8 parity symbols.
This format is used for the EFM-frames in the lead-in area 3 as well as in program area 4 of
the disc. While in the program area 4 the content of the data and parity portion 8 is
30 determined by the information to be stored on the disc the content of this portion 8 can be
determined completely free in the lead-in area 3. In the lead-in area 3 only the content of the
synchronization portion 6 and of the control and display portion 7 is fixed or determined by
certain information to be stored therein.
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the data bytes 8, all preceded by three merging bits. In the fitst two cases of code—words 6,7

only DC-control 14 is aimed at, because the value of the sync-pattern 6 and of the C&D byte
7 is fixed, due to timing information written in the P&Q sub-channels. For all bytes 8
following the C&D byte 7, a joined DC-control and notch-control 15 is applied. This

25  procedure is recursively repeated for all code-words of an EFM-frame (step 16).

The procedure to be followed for the notch-control (step 15 in Fig. 4) ona
byte-by-byte basis is shown in the flow chart of Fig. 5. For each byte of the data and parity
portion 8 of an EFM-frame (see Fig. 2) a random selection of a fixed number N of byte-
values is made; At first, in step 17 the counter i for counting the N selections is set to zero.

30  Further, the sum value Cpex is set to a maximum value, reflecting infinity. This sum value
will be used as criterion which of the byte-values to select in order to result in the intended
spectral notch, Next, in step 18 the counter i is increased by one, Thereafter, the byte-value
for byte i is randomly selected in step 19. This selected byte-value is EFM-enceded in step 20
which step of encoding is unequivocal into an EFM-word (10 in Fig. 3). This EFM-word has
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val ue is EEfP ed in step 20 which step of encoding is unequivocal into
an EFMword (10 in Fig. 3). This EFMword has WO 02/15183 PCT/ EPOL/ 08809 8
to be preceded by three merging bits. The selection of the merging bit
pattern is done in step 21 fOI‘N‘bptIme DC-control in ternms of the

Di gi talisSum Val ue (QgW¥1-e¢, e Sdpf the 17-bit channel sequence. The
conput ation of the actual DSV de end’s on the previous DSV-value at the bit
position just before the 17- bi = equence and on the polarity of the bit at-
that position. 5 Additionally, the known Runlength Limted (RLL)

constraints should al ways be preserved. Next, the notch-criterion for the
17-bit channel sequ@ﬂwﬁkimmm®@ﬂhtmﬁpnmcﬁhael+wﬁr¢i al value Co of
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M is the limit value for the evaluation of the sum, which is e. g. related to the inverse width
of the weight function.
For the case of a notch with a Gaussian profile centered at scaled frequency

¥ 1 and a width of o the tap-coefficients d; of the filter are
25

dj=2cos(2x jvy) exp(-27* 6> ).

For each byte of the set of random byte-values the notch-criterion is evaluated
and the byte-value with the best (= lowest) value for this criterion (steps 23, 24) is selected to

30  be assigned in the notched EFM channel bit stream at this given data-word location. This
recursive compufation to find the best byte for a given data-word location is repeated N times




10 bit channel sequence for the selected byte out of the set of random byte
val ues. The value®at the end of the 17-bit channel sequence is denoted as

Cl7. The bit wypdsigsrecursion in step 22 is perforned vi aceepsimgsbut i on
sum of the previous bit values with a filter with taps dj according to M
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is repeated N tines WO02/15183 PCT/ ML/ 08809 9 (step 25) whereafter this
Byteb.t is EFM encodedx %028 (»dbhe procedure is then repeated foflhe
next byte inwilhe‘ ff& rame, and the initial values for hVO and Ca are
rel oaded 19 r oWPetEiRe correspondi ng val ues DSV17 and Cl7 at the last bit
position of the previous 17xbit sequence. 5 In an advantageous enbodi nent
the value Nis set toSk(3=3) Hiwex2méivler of signiflc taps in the filter
with coefficient di depends=%n the width of the Gaussian notch. |n general
the wide-notch criterion at bit position k, integrated over weight
function can al so be denoted as Cx = f [Sk(v)l Wv) dv . . . ,
A single-frequency criterion can be used to generate a binary signal having a
sharp notch at one single frequency and is known from "CODING TECHNIQUES FOR
15 DIGITAL RECORDERS", Kees A, Schouhamer Immink, Prentice Hall International, 1991,
'pagcs 247 to 263. For a wide notch on the other hand, a weight function W is used to
determine the spectral shape of the wide-notch. The wide-notch criterion Cy can be calculated

by the above described bit-by-bit recursion in which in general holds:

20 . G=gtay
and
a5=JW(v) exp(2zijv)dy

25 If a binary signal having a Gaussian shaped wide notch at given frequency
ny,, 2 shall be generated the weight function can be selected as

W)= /2ro)exp(-(v-%) 12 62).
30 The parameter a; used in the bit-by-bit recursion will then result in

a;= oxp(27 fvw) exp(-227 o )
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manuf acturing a record carrier, of —an apparatus for recording rnfornation
in a recor&ngmien of bingry) sigpalyiop uyedn the l¢adrin prsa of anpptioallrecoahearnes cFliebed recor d
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| tracks of an optical record carrier where a wobble signal is used to obtain & radial tracking

signal. Further, the invention can be used for other record carriers like digital tapes and, in
general, in all applications where a crosstalk between two binary signals shall be prevented,
Further, the invention can also be applied for any modulation code that is used for the

20  secondary binary signal, with for each a characteristic spectral extent,

Figure 6 diagrammatically shows a device for scanning an information carrier

D. The device has drive means 47 for rotating the information carrier D and a read head 27
for reading the tracks on the information carrier. The read head 27 comprises an optical
system of a known type intended for generating a light spot 28 focused on a track of the

25  information carrier by means of a light beam 29 guided by optical elements such as a
collimator lens 39, for collimating the light beam, and an objective lens 40, for focusing the
light beam. This light beam 29 is produced by a radiation source 41, for example an infrared
Ifaser diode having a wavelength of 780 nm and an optical power of 3 mW. The read head 27
further includes ‘an actuator adapted to focus the light beam 29 onto the information carrier

30  and a tracking actuator 30 for the fine positioning of the light spot 28 in a radial direction in
the center of the track. In addition, following the track with the laser beam can also be
achieved by varying the position of the objective lens 40. After being reflected from the
information carrier the light beam 29 is detected by a detector 42 of a known type, for
example a quadrant detector, which generates detector signals 31 including a read signal, a
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C

In another embodiment the device may include, in addition to the read means
34, write means for forming optically readable marks on an information carrier of a
recordable type, which enables the device to perform both read functions and recording

25  functions.

An identical or similar apparatus as shown will be used in accordance with the
invention for reading and/or recording if the binary signal is generated according to the
invention and as described above.

In Figs. 7a to 7c power spectra of the primary binary signals without notch

30  (A), with a single frequency notch at a certain frequency (B) and with a wide notchina
certain frequency range (C) are shown. In this example the frequency where the notch is
employed is 22,05 kHz which corresponds to the frequency of a wobble signal used in the
lead-in area of an optical record carrier for storing a wobble key. The frequency axis of Fig.
7a, 7b, 7c is scaled to half of the EFM-frequency which is 4,32 MHz. For displaying
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coarse positioning of the read head 27 i'fi a radial direction of the track.
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30 (A), with a single frequency notch at a certain frequency (B) and with a
wi de notch in a certain frequency range (C) are shown. In this exanple the
frequency where the notch is enployed is 22,05 kHz which corresponds to
the frequency of a wobble signal used in the lead-in area of an optical
record carrier for storing a wobble key. The frequency axis of Fig. 7a,

7b, 7c is scaled to half of the EMfrequency which is 4,32 MH z. For

di spl ayi ng WD 02/ 15183 PCT/ EPOL/ 08809 12 purposes the logarithmof this
frequency is taken and di splayed. The difference between the three spectra
C shown in Figs, 7a, 7b, 7c is the wwdth of the notch, controlled via the
paranmeter a of the Gaussian weight function, i. e. the weight function used
during the :




generation of the binary signal is different. Conpared to the power
spectrum B having"a 5 single frequency notch the power spectrum C having a
wi de notch h3gy bMmgfsSuUrpression at the central frequencypgifporobisd an

i nproved: surpression in the rest of the spectrum Additionally a

si ngl e-frequency notch in the zero-frequeﬂéy area is provided in all power
spectra. The Lgﬁﬁglion Is not limted to the above descri bed exanpl es but
is also inh§ in other enbodi ments not shown or disclosed herein. The
i nvention may further also 10 be used in apparatuses or record carriers
for the storage of digitally coded information. Ei WD 02/15183
PCT/ EPDI / 08809 13 CLAIMS: 1. Method for generating a primary binary
signal having a predeterm ned spectral shape in a predeterm ned frequency
range, in particular having a notch in the power spectrum in a
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repeating st gpsscondad Hidaryp@Rlal times by selecting different channel -words
and conparing the sumvalues for the different channel words and d)

sel ecting the channel -word resulting in the | owest sumvalue in step c).

20 3. Metphodagaccor di ngrdadGbardihgto ddi@nei n the sumvalue is determ ned by

bit>~by-bit recursive cal culation of a convolution sum wth
t ap- coef fi ci eoraeisingdhadepsof om usi ng t he spectral weight function. 4. Method

according togelai m 2, gelection of a channel-word out of a set of possible channel-words that can be

associated at a given data~-word location,

b) determining a sum value for the channel-word as criterion for the selection of
15 the channel-word,
c) repeating steps a) to ¢} several times by selecting different channel-words and
comparing the sum values for the different channel-words and
d) selecting the channel-word resulting in the lowest sum value in step c).
20 3. Method according to claim 2,

wherein the sum value is determined by bit-by-bit recursive calcnlation of a convolution sum
with tap-coefficients derived from using the spectral weight function.

4, Method according to claim 2, ) _

25  wherein the set of possible channel-words at a given data-word location is generated by the
encoding freedom of the modulation code used, either in the choice of merging bits, or in the
use of substitution tables or in the use of extta control bits which are used in the channel
modulation.
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25 wherein the set of possible channel words at a given data-word | ocation
is generated by the encoding freedom of the nodul ati on code used, either
in the choiweeisiserging bits, or in the use of substit pbrgpeiogdabes or in
the use of extra control bits which are E%ed in the channel nodul ation. *
1 "t ff"iuuhdi"LITTii 1 WO 02/ 15183 PCTI EP01/08809 14 5. Method accordi-ng
to claim 25 wherein M&ﬁocsﬁ;wﬂingq@gﬁj,@t,e channel -words at a gi ven data-word

| ocation is_ generated by _variation of the data words over a set of

possi bl e vafbg@éqthssewfm%&hwebmdﬁgtwve@watarwcgsﬂmreisgemmya) to d)
are repeat Qﬁi&&ﬁoﬁ&%%@w&&s@&aé&tb%ﬂbl@%ﬂé&?' -word sel ections for a
given data word location in the binary signal. 7. Method according to claim
1, 10 wherein the weight function is a Gaussian function. 8. Method
accordi gg o claim by rmnation of the sum val ue by

bi t - by- Ei t%r ecur si vczaMca c%ﬁ%ﬁgglgﬁ%%e value M Ck=1+Ck.| + bk Zd3bk. ;

j=l 15 whavhefein steps 8) tois arsuepeatstl far several or ail allowed channél-word séledtiopfor 41 on i n

t he channelg; b 1 in the evaluation of the sum val ue,
bk is the gf‘%@%%ﬂb\% H?%%W'a position k in the channel -word, 20
Mis the limt value of the evaluation of the sumand f dj is a filter
coefficient df 2cos(3z.4 (2x7a' I wherein is the frequency around

whi ch t he Tg'pectral éﬁa%%&%cﬁé@m%é%aaﬁbrm ned and a is the standard

devi at ilOn wotheteinsthewright fufietiontis Gaussian function.

8. Method according to claim 2,
wherein the determination of the sum value by bit-by-bit recursive calculation of the value
M
Ce=1+Cuitbe X d; by *
j=1 | |
15  wherein
C is the sum value,

k is a counter of the bit position in the channel-word,

j is a counter used in the evaluation of the sum value,

by is the bipolar bit value of the bit a position k in the channel-word,
20 Mis the limit value of the evaluation of the sum and

d; is a filter coefficient

wherein

is the frequency around which the spectral shape shall be determined and

¢ is the standard deviation of the weight function,

dj=2c0s(27 jv,)exp(-27* o })

25
9. Method according to claim 1,
wherein the primary binary signal is used in the lead-in area of an optical record carrier.

10. Method éccording to claim 9,

30  wherein the secondary binary signal is a wobble signal realized by wobbling the information
track and stored in a wobble channel, wherein the weight function is determined such that the
power spectrum of the wobble signal fits in the spectral notch generated in the primary binary
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25 9. Method according to claiml1, wherein the primary binary signal is
used in the lead-in area of an optical record carrier. 10. Method

according towdamgd, 30 wherein the secondary binary si gpeah/epsimasmobbl e
signal realized by wobbling the informati 2%1 track and stored in a wobble
channel , wherein the weight function is determ ned such that the power

spectrum of & MR i 8NeéAdrad 1 n the
primry bi narlgfﬂl T11 ?fh%%?bl%iiﬁ?é}?smﬁﬁﬁ%ﬁf’é?At?%qﬁiﬁl Fra WO 0215183

PCT/ EPO1/ 088wcord eagtiers gnal and wherein the wobbl e channel is used for
storing data in the lead-in area of the record carrier. 11. Method
according to claim10, 5 wherein a wobble key for decryption of data stored
in the data Brea of tMsthodeooriingtocleim10,s stored in the vvobbl e channel .
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pri mary bi nastyred inghavobbiechansslent ed. 13. Met hod accordi ng to claim1,

wherein the weight function is determ ned such that the power spectrum of
the primary binary signal has a wide notch at a predeterm ned frequency to

whi ch the setx;ndary mefguacdbﬁl@tgammMMe accommpdat ed spectrally. 14.
Devi ce for geperatin channel bitstream of prinary bina si gnal
having a pr¥® ﬁ"é?’ﬁmﬁ‘%‘é@tgﬁ@’é‘inﬂé 51“‘2”@ %%E@é?sg é‘ﬁ%@ﬁcy range,
in parti ¢l aghah@y hidthSpridify M@H@r@mf@pect rumin a predeterm ned
frequency range, wherein data words are 20 nodul ated into channel -words

formng the channel bitstreamof the primary binary signal and wherein the

modul ati on ofs.t he datmemaq(gcof&lg?[ggﬁﬁ,msuch that the predeternined spectral
shape of the channel bitstream the primary binary signal is achieved by

using an evaVWifeip 81 vesight Erim ip deumingd sechdis e pawetsppeimm afthpamingty t he shape
of which i's figid b hhsh H&@ mtﬁlpﬁ%tp?ﬁ!eteﬁﬁ&&i‘ﬁeqﬂ;nc& APwhibR R SteoRddrpbihagm. OF 2

secondar¥ bi nar Si gnal .
can be accommodated spectrally.

14, - Device for generating the channel bitstream of a primary binary signal having
a predetermined spectral shape in a predetermined frequency range, in particular having a
notch in the power spectrum in a predetermined frequency range, wherein data-words are

20  modulated into channel-words forming the channel bitstream of the primary binary signal and
wherein the modulation of the data-words is chosen such that the predetermined spectral
shape of the channel bitstream of the primaty binary signal is achieved by using an
evaluation criterion based on a spectral weight function the shapé of which is tailored to the
spectral extent of the channel bitstream of a secondary binary signal.

25
15. Primary binary signal having a predetermined spectral shape in a predeter-
mined frequency range, in particular having a notch in the power spectrum in a
predetermined frequency range, whetein data-words are modulated into channel-words
forming the chafinel bitstream of the primary binary signal and wherein the modulation of the

30  data-words is chosen such that the predetermined spectral shape of the channel bitstream of

" the primaty binary signal is achieved by using an evaluation criterion based on a speciral

weight function the shape of which is tailored to the spectral extent of the channel bitstream
of a secondary binary signal.
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15. Prinmary binary signal having a predeterm ned spectral shape in a,
predeter- mned frequency range, in particular having a notch in the’ povver
spectrum i rwaomigdet er mi ned frequency range, wherei n darermeesighssear e

nodul at ed i nto channel -words form ng th%channel bitstrearn of the primry
bi nary signal and wherein the nodul ation"of the 30 data-words is chosen
such that tbe predetRycoidiadics e corhisinp riitrp Sighd) 8ccofig®lcldd 15t r eam of  the
primary binary signal is achieved by using an evaluation criterion based on
a spectral weight function the shape of which is tailored to the spectral
extent of the channeiechidicairlePadtbrdiis tdchmeosdary binary signal. | |1i1l
Pt 2 iilid it 1Jn] s* WO 02/ 15183 'PCT/ EPOL/ 08809 16 16. Record
carrier fowvbe@mpthmcw@carr@rﬁanypmabwmmm%ﬂw@w@pameor d
carrier saC%Equh'&Q gﬁ_ﬁmgmg m%rac%{{ g.record carrier is an optical
record carrier whereln the primary nary signal is 5 used in the

| ead-in area of the optlcal record carrier. 18. Record carrier according to
claim17, erein the Itat ]@q al is a wohble signal realized
by wobbl i n\gg/gt he i nf orrra on ?%&0 %ed in a wobbl e channel and

wher ei n t haevharsixthe sechudanebinary sigeal ds ﬁwob‘tﬂe signahrpalized by wobbling théiinfdrmatiori N ar ea

of the rec %ra& &%rswred’ in aub%ue ckaunL:lI I l\n}]:nlerem]tii 1W%I}b]1e %l}a%néll 1s used for storing data

10  in the lead-in area of the record carrier.
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