1 Information carrier and devices for scanning the information carrier The invention relates to an
information carrier comprising a recording area for writing patterns which represent user information
and a header area comprising patterns which represent header information, said header area
comprising a synchronization area comprising a predel\termined synchronization pattern for
synchronizing a clock frequency in a 5 device in whichthe information carrier is used. The invention
also relates to reading device for reproducing information from such an information carrier and to a

recording defoeadivsn\ditiner patierngoshioh sepisiagnhelaesrinieionagierepnto such an information
carrier. 10 In the context of this application the term marks is to be understood to include all optically

detectable regions on the information carrier such as, for example, amorphous regions within a
crystalline surrounding on an information carrier of the phase change type or pits on an information
carrier comprising embossed data, while the term spaces is to be understood to include all regions
surrounding the marks. A pattern of marks and spaces 15 represents the information on an information

carrier. An information Crigénastividirihtes tocapiadonilitnioaoren sampitizinfanepeatingarmtaer
Manufacturerﬁ}i‘Association StFndard ECMA-154. S%Ch an '|nf3gﬂp$tion carrier is . also described in the

Handbook 8F NISJHREE S SYIS B s RE G A REBaR &n G280 i<R01R 1Y RAEEL publications;
1997. On thhiknospreseiarheationiciumeatiofosaidtieadsr aecncdanpiisimgeksyreiirank adngfeamed by a
360 degree turn.of a contimg;us. sg(gal. Egach. tr?ck IS fcgub-r?ivided into .a.numble:?g seg%ments each
segment stRMIRG SR TESSIREM LIS SHARET QU0 PRTERHBH 5 SYRHUMI G L€ HE I AYELY Wl fveen
the hemdedeavisin Wie drethdénfaresetiongrrise ipaledns representing header information. This 25
header information is usged in a reading device and in,a recording device,to .correctly assess or record
information on the informaYUN ETRE A T rLeRS, 8P S Y TR BRI OBt Tl he
Address Muaidh) andidfatimgtibactinggpatid riosatee foliding dpvésefur tvei thapipasterob widckagpresentThe header
area also comprises a*{?ﬂ)ﬁné:t}ronizgtion rea, a so-called VFO field, for synchronizing a clock in the

: user information onto such an in orm;;i\ loncarter. : . :
reading device and ifi the recording device in which the'2 information carrier is used. Such a clock is,
for example, generated by Variable Frequency Oscillator (VFO) circuitry located in the devices.

10 In the context of this application the term marks is to be understood to include

all optically detectable regions on the information carrier such as, for example, amorphous
regions within a crystalline surrounding on an information carrier of the phase change type or
pits on an information carrier comprising embossed data, while the term spaces is to be
understood to include all regions surrounding the marks. A pattern of marks and spaces

15  represents the information on an information carrier.

An information carrier according to the preamble is known from the European
Computer Manufacturers Association Standard ECMA-154. Such an information carrier is
also described in the Handbook of Magneto-Optical Data Recording; McDaniel, TW and
20  Victora, RH; Noyes Publications; 1997. On the known information carrier information is
recorded in tracks, a track being formed by a 360 degree turn of a continuous spiral. Each
track is sub-divided into a number of segments, each segment starting with a header area. The
user information is written in the segment areas between the header areas.
The header areas comprise patterns representing header information. This
25  header information is used in a reading device and in a recording device to correctly assess or
record information on the information carrier. The header area comprises, for example a
pattern (i.e., the Address Mark) indicating that the patterns to follow represent the address of
the segment. The header area also comprises a synchronization area, a so-called VFO field,

for synchronizing a clock in the reading device and in the recording device in which the



This VFO field is used to "lock up", i.e., establish the proper frequency and phase of the read/write

channel clock in the devices when the header is read. More 5 specifically, the VFO field establishes
the write channel clock frequency and phase when a segment is being written and it establishes the
read channel clock frequency and phase when a segr?ent is being read. In general this "lock up" is

realized by Phase.Locked Loop (PLL) circuitry whijch relates the read/write chappel clock to a signal
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settle the ghigefiaye(\PFOy@iibtyitwhictatenvetis daniestalog High Frequency (HF) signal, obtained by
reading the patterns of S spaces representing, the informatiop, into a digital information
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The segment areas betw the header areag also.comprise a VFO field. The pser information is
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and spaces, a signal obtained by reading,the VFQ _field contains a single high fr I ich results
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user information is preceeded by a predetermined synchronization pattern, which pattern is
used to settle the dynamic range of an Automatic Gain Controlled (AGC) amplifier, to settle
the slicer level of circuitry which converts an analog High Frequency (HF) signal, obtained
by reading the patterns of marks and spaces representing the information, into a digital

20 information signal, and to settle the proper frequency and phase of the read/write channel
clock in the devices when the predetermined synchronization pattern is read. These setting
may deviate from those resulting from the reading of the predetermined synchronization
pattern in the headers. This is due to the disc making process where header information and
user information are not necessarily written with the same frequency and phase.

25 The VFO field consists of a predetermined synchronization pattern of marks
and spaces. The predetermined synchronization pattern of the known information carrier
consists of a sequence of 3T marks and 3T spaces, where T represents one channel bit length.
This pattern results in a sequence of the shortest possible marks and spaces allowed by a (2,k)
Run Length Limited (RLL) code used to convert the information into patterns representing

30 the information on the information carrier, such as for example the EFMplus code used on
DVD discs. Because of these short marks and spaces, a signal obtained by reading the VFO
field contains a single high frequency which results in a fast "lock up" of the read/write

channel clock, in the devices.



However, the predetermined synchronization pattern of the known information carrier has the problem
that the setting of the Automatic Gain Controlled (AGC) amplifier is not optimal when a
synchronization pattern consisting of sequences of 3T marks and 3T spaces is used. 5 It is inter alia
an object of the invention to provide an information catjier which comprises a predetermined
synchronization pattern which en?ﬁjres an optimized S%J of an Automatic Gain Con}rolledéAGC)
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synchronization pattern-are repeated 30 sufficiently’ often’to’ guarantee settling e circuitry in the
read/recor@mgrddetXBGamslifer Iswsel, docequetng yoathd (yraseicwearibbefoife thigrat ntabokathby read. An
embggimerrétag fntgsl %E%?rsrﬁ\%ﬁig Prgcﬁéhec@?ﬁgﬁégﬁggfﬁet%rilgvgrrﬁ%%uic?evc\)lP i[?1re'se short marks is
significantly lower than that of the longer marks. The signal amplitude when reading a
sequence of these short marks can be as low as 20% of the amplitude when reading a
sequence containing also long marks. However, the information on an information carrier
consists of a mixture of marks and spaces having all lengths allowed by the applied RLL
20  code. Therefore, the dynamic range of the Automatic Gain Controlled (AGC) amplifier is not
set to an optimal value for reading all patterns on the information carrier.
To ensure an optimized setting of the dynamic range of the Automatic Gain
Controlled (AGC) amplifier, the predetermined synchronization pattern according to the
invention comprises two distinguishable parts; that is, a first part related to patterns resulting
25 inasignal having a lower dynamic range and a second part related to patterns resulting in a
signal having a higher dynamic range. Because of this mixture, the dynamic range of the
Automatic Gain Controlled (AGC) amplifier is set to an optimized value for reading all kinds
of patterns on the information carrier.
The first and the second part of the synchronization pattern are repeated
30 sufficiently often to guarantee settling of the circuitry in the read/recording device (AGC,
slicer level, frequency and phase) well before the actual data is read.
An embodiment of the information carrier according to the invention in which
the predetermined synchronization pattern is composed of marks and of spaces between the

marks, is characterized in that the first part of the predetermined synchronization pattern



the predetermined synchronization pattern is composed of marks and of spaces between the marks,
is characterized in that the first part of the predetermined synchronization pattern 4 contains marks
having a first length and spaces having a second length whereas the second part of the
synchronization pattern contains marks having a third Jlength and spaces having a fourth length, the

first length being different from the third length and the second len bei ifferent from the fourth
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A further embodiment of the information carrier according to the invention is
characterized in that the total length of all the marks in the predetermined synchronization
pattern is substantially equal to the total length of all the spaces in the predetermined
synchronization pattern.

20 Such a pattern, also referred to as a "DC-free" pattern, allows for an optimized
setting of the slicer level of circuitry which converts an analog High Frequency (HF) signal,
obtained by reading the patterns of marks and spaces representing the information, into a
digital information signal.

An embodiment of the information carrier according to the invention in which

25  the header information is converted into patterns in the header area according to a (d,k) Run
Length Limited modulation code, in which d represents a predetermined natural number
larger than 0 and k represents a predetermined natural number larger than d, and the length of
each mark and each space is expressed as a number of channel bit lengths (T), is
characterized in that the first part of the predetermined synchronization pattern contains

30  marks having a first length of (d+1) times the channel bit length and spaces having a second
length of (d+1) times the channel bit length, and the second part of the predetermined
synchronization pattern contains marks having a third length of (k+1) times the channel bit
length and spaces having a fourth length of (k+1) times the channel bit length.



30 marks having a first length of (d+1) times the channel bit length and spaces having a second

length of (d+1) times the channel bit length, and the second part of the predetermined synchronization
pattern contains marks having a third length of (k+1) times the channel bit length and spaces having a
fourth length of (k+1) tlmes the channel bit length. 5 When a (d,k) Run Length Limited modulation
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When the header information is coded according to (2,7)RLL coding, a
predetermined synchronization pattern (i.e. a VFO pattern) comprising 3T marks and spaces,
5T marks and spaces, and 8T marks and spaces will yield in a good "lockup" of the
read/write channel clock and a good setting of the slicer level. Such a (2,7)RLL coding, is for
20  example, used in the embossed data areas on an information carrier as used in a Digital Video
Recording system described in Optical Disc System for Digital Video Recording; Jpn. J.
Appl. Phys.; Vol. 39, part 1; February 2000.
A particularly advantageous predetermined synchronization pattern comprises
sequences of "3T mark - 3T space -8T mark - 8T space -5T mark - 5T space".
25 Although good results are obtained by applying symmetric parts, i.e. parts in
which the length of a mark is substantially equal to the length of a space, alternative
sequences, such as for example "3T mark - 8T space -5T mark - 3T space -8T mark - 5T
space™, can also be used.
It is to be noted that when a (d,k) Run Length Limited modulation code is
30 applied with large values of the constant k, it is less essential that the maximum allowed
length of (k+1)T is used for the marks and spaces in the predetermined synchronization
pattern. It also suffices to use marks and spaces of such a length that the amplitude of the
signal obtained by reading the pattern is substantially equal to that obtained when reading the

longest allowed marks and spaces. For example, the same "3T-3T-8T-8T-5T-5T" sequence



space", can also be used. It is to be noted that when a (d,k) Run Length Limited modulation code is
30 applied with large values of the constant k, it is less essential that the maximum allowed length of
(k+1)T is used for the marks and spaces in the predetermined synchronization pattern. It also suffices
to use marks and spaces of such a length that the amglitude of the signal obtained by reading the

pattern is substantially equal to that obtained when ead'n%d%w longest allowed marks and spaces.
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device in Hﬁ:LHttﬁ(gj HfB%HﬁBﬁ%ﬁig]ﬁ@ ggg@, lfﬁ%adggei%%ﬁr]rﬁim@(eing converted into patterns in
the r@gording area accoftieghjzet ({4 alydRughidved gy rovitidgrandofatinationcsy tize qregetsnomned
synchronizratigra.patt(?rn feri\?ﬁ'qomr?ﬁ ed of r@ rrks and 9f s(g)ra}c S be&wgerrl\ he rgarkfc,eand the length of
each marK &0 eaeA SB L BAHY R Eelfgéé’é?f LEPRE Dot CHAMHET B de Bﬁ? ?rﬁ Sharacterized in
that the precieteismgguhtisyncivitniz seprespat tevad eomfatiseasi enfisai p st ardintgiaicgaoragcsingving a length
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Length Limited modulation code, the predetermined synchronization pattern being composed
of marks and of spaces between the marks and the length of each mark and each space being
expressed as a number of channel bit lengths (T), characterized in that the predetermined
synchronization pattern comprises a first part containing marks having a length of 2 times the
20  channel bit length and spaces having a length of 2 times the channel bit length, and also
comprises a second part containing marks having a length of 5 times the channel bit length
and spaces having a length of 5 times the channel bit length, and also comprises a third part
containing marks having a length of 3 times the channel bit length and spaces having a length
of 3 times the channel bit length.
25 When the header information is coded according to (1,7)RLL coding, a
predetermined synchronization pattern comprising 2T marks and spaces, 3T marks and
spaces, and 5T marks and spaces will result in an attractive setting of an Automatic Gain
Controlled (AGC) amplifier in a device in which the information carrier is used. An example
of such a (1,7)RLL coding is the 17PP coding used for coding user information in a Digital
30  Video Recording system as described in Optical Disc System for Digital Video Recording;
Jpn. J. Appl. Phys.; Vol. 39, part 1; February 2000. A particularly advantageous
predetermined synchronization pattern comprises sequences of "3T mark - 3T space -2T
mark - 2T space -5T mark - 5T space”. In this embodiment of the invention it is sufficient to

use 5T marks and 5T spaces because the amplitude of the signal obtained by reading these 5T



25 When the header information is coded according to (1,7)RLL coding, a predetermined
synchronization pattern comprising 2T marks and spaces, 3T marks and spaces, and 5T marks and
spaces will result in an attractive setting of an Automatic Gain Controlled (AGC) amplifier in a device
in which the information carrier is used. An example oésuch a (1,7)RLL coding is the 17PP coding
used for codi ufc,@r information in a Di it]al 30 Vide e%)r.din system &s described in Edptic | Disc
System fol BIGRANGAbGPRERCAHAS SBRTY SRR (BHR ORRNesS SR EaRg T (b AU S iculary
advantagepdeksuedepaveyiies synearkaEatigmealtern comprises sequences of "3T mark - 3T space
he invention it is sufficient fo use

-2T mark - 2T space -5T mark - 5T space”. In this embodiment of
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carrier accordlnrg tr(])t];]helrll c\)/rerﬁlthocg]ri This ob %Ct is achieved Ege@é’c‘)’w ég&g\%@%%rg device which has the

features at 99 HALEHLEOTALTH & TRl SHREI S aiLls B8 FeDBI R ce
which hasatiyenfeeksires as described in claim 9.
15 It is a further object of the invention to provide a reading device for
reproducing information from an information carrier according to the invention and to
provide a recording device for writing patterns which represent user information onto an
information carrier according to the invention.
This object is achieved by providing a reading device which has the features as
20  described in claim 8. This object is also achieved by providing a recording device which has

the features as described in claim 9.

These and other objects, features and advantages of the invention will be
apparent from the following, more specific description of embodiments of the invention as
25 illustrated in the accompanying drawings, where
Figure 1 shows an embodiment of an information carrier according to the
invention,
Figure 2 diagrammatically shows a header area,
Figure 3 shows a lay-out of a header area, and

30 Figure 4 shows an embodiment of a reading device according to the invention.

Figure 1 shows a disc-shaped information carrier 1 of an optically readable
type. At the inner radius of the information carrier 1 tracks 21 are formed by a series of

embossed pits in a single spiral. These embossed tracks comprise prerecorded information.



These and other objects, features and advantages of the invention will be apparent from the following,
more specific description of embodiments of the invention as 25 illustrated in the accompanying
drawings, where Figure 1 shows an embodiment of an information carrier according to the invention,
Figure 2 diagrammatically shows a header area, Figuge 3 shows a lay-out of a header area, and 30
Figure 4 shows an embodiment of g reading devjce according to the invention, Fjgure 1 shows a
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o by LTS B A AR 0 81 P AN BLE SO O A P e rormation
carrier towadighboeinguiidecsf Useriiesmatiion aayiee asudlledisibgle spi@fotve tracks Rack@thdn
between neighboring grooves. User infarmation may be recorded in both the Groove tracks 22 and
o 5 B oK M e T S R ot 7. Each
segment skaith vegmenberdendtha Bcadarpisirgcpaiteisingpaehnsskehpitssedtiné spactspaalveen the
pits which re&geseg;[ hegsde@'nformation. Fi%&lre.Z shows a section along the line b-b of the information

carrier 1. '&)e OGRS Y ?BésPéssﬁﬁ“b'é% SEH@%@‘}H f¢-1 and segment 2 of the recording area.
Segement 10 1 and seigerd 2 shaols esapitsealongave thackshF drdifanddtiocksad®rihé\header area
3 comprises Groove headers 32.related to the Gr ve racks 2%_ ngﬁhand h%aders 33 related Eo the
LA kRSSO 3 EHRE AT B EOETT A0 e A4S B PR R oarlier
momENt inltame segmahie2@aohvemprskeGr8a/clineck3rpp vadeatkts82 addThe headwt headers 33

ise header inf ti ich,j d it f K 15 f f
embossed LU of GEE Q68 B ik HETD LhBNG T P 4 CRUBRE Reacer 32
or a Land n@a;mmamm tharhgatdediappa‘ﬁndﬁa%rﬂmaﬂdenmhsi&tstm Iaandﬂnﬂsmierﬁ@kjm% A
Sector Mark field, SM, is rﬂ%ep%r?‘m{el gtef\ﬁle the bT%[I‘{] elr%%gf‘?hg%ﬂ)%(ig-:—hhg% ggrl\élnsfbela% &%netalns a

: Zi‘t an earlier mo v roo[He .
unique pattern, “allowing It10 be easily found so that it uriambiguously indic e beginning of a

segment. 2@nthiechéard 88 alsmmise pasds atfieasitmmeiD felehrededitd Dha petees mayalson31
15  inthe form of embossed pits and of spaces 30 between the marks.

Figure 3b shows a lay-out of a Groove header 32 or a Land header 33 within
the header area 3. Each header consists of a number of fields 39. A Sector Mark field, SM, is
generally located at the beginning of a header. This SM field contains a unique pattern,
allowing it to be easily found so that it unambiguously indicates the beginning of a segment.

20 The header also comprises at least one VFO field, VFO1. The header may also
comprise further VFO fields, such as for example VFO field VFO2. The VFO fields are used
to "lock up", i.e. establish the proper frequency and phase of the read/write channel clock of
the devices when the header is read. The VFO fields are also used to settle the slicer level of
circuitry which converts an analog High Frequency (HF) signal, obtained from reading the

25  patterns of marks and spaces representing the information, into a digital information signal.
Furthermore, the VFO fields are used to set the dynamic range of an Automatic Gain
Controlled (AGC) amplifier which ensures that the full range of an analog-to-digital
conversion circuit is utilized.

A VFO field consists of a predetermined synchronization pattern of marks 31

30  and spaces 30. Figure 3c shows a particularly attractive predetermined synchronization
pattern 40. This pattern 40 consists of sequences of a first part 41, containing a 3T mark and a
3T space, of a second part 42, containing an 8T mark and an 8T space, and of a third part 43,
containing a 5T mark and a 5T space. T represents one channel bit length. The total length of

a sequence is, for example, 288 channel bit lengths.



comprise further VFO fields, such as for example VFO field VFO2. The VFO fields are used to "lock
up", i.e. establish the proper frequency and phase of the read/write channel clock of the devices when
the header is read. The VFO fields are also used to settle the slicer level of circuitry which converts an
analog High Frequency (HF) signal, obtained from reagding the 25 patterns of marks and spaces

[ | information Signal. Furthermare, the VFO fields are used to

representing the informatjon, into a digit ' V

e the dynarmic range of B REREHCRS SHNCERRHEHON PRESE) AR GoACH ZRLTPIEGTH the rul
range of awlaratng Headigitafoananensiocoaivertidsntbilpzedrf Wik firldeonsissetarpiageiermined
synchronizati attern of marks 31 30 and spaces, 30. Figure 3c shows a particularly attractive
Dredetorminel] ERCnTBN LG CHHRerH AOR POkt ANSB R SGE  Lh BTN RSt part 41
containingspasgésrakokvandyathes nspduletioh aciraerdd parti k2hedoiigisinigrayhSal tharkaksland 8 space,
and of a thiﬁd gart 43 coné iniﬂa a 5T mark and a.5'%§p§ce. Tre %ﬁntﬁ one %?@rriﬁeléait length. The
total I8ngt B PRSEAIHRETTRY A tna Rl oo AR s i Bis R Racpleuend hfmiggoest
synchronizaliavepadieyigiof ihpartidslany elvanisges dre\iduenpibratbe adereipfedetatiningsl converted into
patterns in the header.area 3 accqrding to a, (2,7) Run Lenpgth,Limited modulation code. The shortest
enoth of (T HRPELAT P e G e M DRI B 1O A o NAS R AL lemoth
of the marksttenal 47 Withé@apacamxsitouwedynathis rreguidtionacasdaudSTA Genhssdrupol e shortest
and the longest allowed len :[Qs of %ge arks.and IfH: ces are incorpora d.incme redetermined
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40 wilbhavesignaximum dynamic range of the amplitude. A good setting of the dynamic range of an
Automatic Gain Controlllc_ed ﬁ(%(%%gmﬁplifier cani)e.obtaine from such 10asi%)nal. Fiﬁur 4 shows a

reading device according'g & torr?qgm% @fr‘ﬁ? fit&Ot |§'lg-§ﬂ %H‘Yﬁ%t#ﬂﬁ‘a Me@g}n%ll € The
reading dediszesbapedrisés medidimgamsanis Ak fmadieadiogi sefoomptisss, iadmgedeapiédetermined

S el S R ek e readina et iadiinp Ine vracks 21
22 and 23 0y way of a 15 radiation bea . The information carrier 1 rotates, driven by driving

means, whitéothatigadangemearte48arkagl irearisatkscai HaPterc <28l by Areay 68 thhevb@aof 80 and convert
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reading means 45 read the tracks 21, 22 and 23 by way of the beam 30 and convert the
optically readable marks representing the information into an electric analog High Frequency
signal 47. The reading device also includes demodulation means 50 for recovering a digital
information signal 48 from the electric analog High Frequency signal 47.

20 The demodulation means include an Automatic Gain Controlled (AGC)
amplifier 51 for amplifying the electric analog High Frequency signal 47, a Phase Locked
Loop 52 for generating a clock signal and circuitry 53 which converts the amplified analog
High Frequency signal 47 into the digital information signal 48.

The settings of the Automatic Gain Controlled (AGC) amplifier 51, the Phase

25  Locked Loop 52 and the circuitry 53 are controlled by synchronization means 55. These
synchronization means 55 determine the correct setting for the dynamic range of the
Automatic Gain Controlled (AGC) amplifier 51, for the frequency and the phase of the clock
signal generated by the Phase Locked Loop 52 and for the slicer level of the circuitry 53.
Such correct settings are determined by the synchronization means 55 inter alia from a part of

30 the electric analog High Frequency signal 47 corresponding to the READ predetermined

synchronization pattern 40 in the VFO field of the information carrier 1.



signal 47. The reading device also includes demodulation means 50 for recovering a digital
information signal 48 from the electric analog High Frequency signal 47. 20 The demodulation means
include an Automatic Gain Controlled (AGC) amplifier 51 for amplifying the electric analog High
Frequency signal 47, a Phase Locked Loop 52 for generating a clock signal and circuitry 53 which
converts the amplified analog High Frequency signal 47 into the digital information signal 48. The
settings ofc‘fllé}l@%matic Gain Controlled (AGC) amplifier 51, the Phase 25 Locked Loop 52 and the
circuitry 53 are controlled by synchronization means 55. These synchronization means 55 determine
the correct setting for the dynamic range of the Automatic Gain Controlled (AGC) amplifier 51, for the
frequency and the phase of the clock signal generated by the Phase Locked Loop 52 and for the
slicer level of the circuitry 53. Such correct settings are determined by the synchronization means 55
inter alia from a part of 30 the electric analog High Frequency signal 47 corresponding to the READ

predeterminoth RBGHANAIANPRURENAAGLUMUFEaitbATIEE BIRMSIAUAR AR brdf CLAIMS: 1.

An information carrier comprising a synchronization area, said synchronization area comprising a
predetermffEAPEHEhRGHEARIIMBIRETNEBIAPBaHANAPatENik s MRROse S phaws kp aRj&d sR#eEMarks for

SynchronizipghacH ek rﬁ&%%%’fﬁbﬁrgﬁfﬂgﬁ i M RraRdREY TRAURNI G RIHR MBRTintorhratRerized in

that the predetermined synchronization pattern comprises a first part, a second part and a third part,
the first paf@Gtahis 4§8fbhronization pattern containing marks having a first length and spaces having a

secondl lengilathsisasanth Al b BYATREARRIRBRARRIT ARRIA BiGAKE fidYadhird length

and spaces having a fourth length, and the third part of the synchronization pattern containing marks

having a fif¢atsIBAGANEAdYFAERE, h&gihigSh Rk AT DN ORI R HERHER HiPA ARENGf AR gths are
different mw&%rﬁf@tﬂéﬁgﬁ%ﬂ@pﬁ%ﬁhaﬁﬂ%%éﬁééﬁﬁggﬁ@tﬁ[@rﬂigﬁf&m-p%rfﬁ théormation carrier as
e

claimed in claim 1, characterized in that the first and second lengths are identical, the third and fourth

lengths ar8YAEABRAGANIeHR SRAAHHBMERkE ARHY A Eiebanaih andshares RAKNSRIAHIEY as
claimed injglajtn, bl Re SHREASART FRFdRYRAG iR ARiBhIBRESMbALIRmMARRS R4R PEetRtermined

synchronization ) ) ) ] ] ] ]
10 length and spaces having a sixth length, wherein the first, third and fifth lengths are different

and wherein the second, fourth and sixth lengths are different.

2. An information carrier as claimed in claim 1,
characterized in that the first and second lengths are identical, the third and fourth lengths are
15 identical and the fifth and sixth lengths are identical.
3. An information carrier as claimed in claim 1 or 2,
characterized in that the total length of all the marks in the predetermined synchronization
pattern is substantially equal to the total length of all the spaces in the predetermined
synchronization pattern.
20
4. An information carrier as claimed in claim 1 or 2,
characterized by a recording area for writing patterns of marks and spaces which represent
user information and a header area comprising patterns of marks and spaces which represent
header information, said header area comprising a synchronization area comprising said
25  predetermined synchronization pattern, said header information being converted into patterns
in the header area according to a (d, k) Run Length Limited modulation code, in which d
represents a predetermined natural number larger than zero and k represents a predetermined
natural number larger than d, and the length of each mark and each space being expressed as

a number of channel bit lengths (T),



pattern is substantially equal to the total length of all the spaces in the predetermined synchronization
pattern. 20 4. An information carrier as claimed in claim 1 or 2, characterized by a recording area for
writing patterns of marks and spaces which represent user information and a header area comprising
patterns of marks and spaces which represent header information, said header area comprising a

synchronization area comprising said 25 pred termine(]j nchronization pattern, said hegde
informatiof'EIFG SONVERLIRAS At 0 RER ks LY b Al e 4 PP IRSAIE SR Limited
modulationepgeeisisrédniehtiohr €lres eintes iy edatasitdenyaiural number larger than zero and k
represents a predetermined natural number larger than d, and the length of each mark and each

space being expressed as a number of channel bit lengths (T), 11 wherein said first length is larger
than d times Aeicfoamadabhitiengthacldimbeiriolgadithird length is smaller than (k+2) times the

channel bit length. 5. An information carrier.as claimed in claim 4, 5 characte 'zerﬂé?{that he fifth
gt ISHORPE A YR Tt B GHRARLD Bt TR OB RO Lo s
claimed inletajth. 4, characterized in that the fifth length is larger than the first length and larger than the
third 10 length. 7. An information carrier as claimed in claim 4, characterized in that the first and

second lengths are (d+l) times the channel bit length and that the third and fourth lengths (k+l) times
the channél BihlerfgtmativrBcarientsreiwitima davlimes, claimed in claim 7, characterized in that the fifth

and sixth length are (k-d) ti the channel.bit length. 9. An information, carrier as ¢laimed,in claim 4,
CharacterisBE TR HAREF PR ok LB eve i S R R R Y ccorcing o
a (1,70 Ruseriggmgth Limited modulation code, that the first and second length 20 are 2 times the

channel bit length, that the third and fourth lengths are 5 times the channel bit length and that the fifth

and sixth lengths are 3 times the channel bit length. 10. A recording method for writing information
patterns whigknrefoesatibnsarniefahtddiored in claim 4,

characterized in that the first and second lengths are (d+1) times the channel bit length and
that the third and fourth lengths (k+1) times the channel bit length.
15 8. Aninformation carrier as claimed in claim 7,
characterized in that the fifth and sixth length are (k-d) times the channel bit length.
9. An information carrier as claimed in claim 4,
characterized in that the header information is converted into patterns in the header area
according to a (1, 7) Run Length Limited modulation code, that the first and second length
20  are 2 times the channel bit length, that the third and fourth lengths are 5 times the channel bit
length and that the fifth and sixth lengths are 3 times the channel bit length.

10. A recording method for writing information patterns which represent user information
onto a recording area of an information carrier, said information patterns comprising a
25  predetermined synchronization pattern for synchronizing a clock frequency in a device in
which the information carrier is used, said predetermined synchronization pattern being
composed of marks and of spaces between the marks,
characterized in that the predetermined synchronization pattern comprises a first part, a
second part and a third part, the first part of the synchronization pattern containing marks
30 having a first length and spaces having a second length, the second part of the
synchronization pattern containing marks having a third length and spaces having a fourth
length, and the third part of the synchronization pattern containing marks having a fifth

length and spaces having a sixth length, wherein the first, third and fifth lengths are different



onto a recording area of an information carrier, said information patterns comprising a 25
predetermined synchronization pattern for synchronizing a clock frequency in a device in which the
information carrier is used, said predetermined synchronization pattern being composed of marks and
of spaces between the marks, characterized in that theg,predetermined synchronization pattern

comprises aﬁ{grst art, seconqgli art and a thj dl5 art, the fi art of the synchronization pattern
containing Ylé%gfétf‘ ﬁ%ﬁ/ﬁ‘?ﬁ% "rEQLFéWgElﬂdgsdﬁtF% %@t@sﬂgif[é}é)r%tcond length, the second part of the
synchronization pattern containing marks having a third length and spaces having a fourth length, and

the third part of the synchronization pattern containjng marks having a fifth length and spaces having
a sixth len %Mﬁg%ﬁﬁn&@ﬁ%& tﬂ?rﬁpﬂm?q?fﬂ]q i@’are different 12 and wherein the second, fourth

and sixth lengttscai difieranthelibngthiedernghark iateashoipiveteingiaioxpres wcagtauinberin that
the length of each mark and e space being is expressed as a number 5 of channel bit lengths (T)
a1 s SRR O Lo AU TSR0 P B SLEE A e og PRI Eength
Limited madcdatiog cod€1 anoRonthanhbeh firshiaewraedoiadolecgtb, arel thtie hidlfarsthmarsetbiidength, that
the third and fourth lengths are 5 times the channel bit length and that the fifth apd. sixth lengths are 3
times the SROTHAT B AG0S SEonA PALGRD HEVICE FOP e b IO R REaAcn reprosen
user inforrohéintel bitdeagtacondthgt aie i fth andrictmiiigths ara Srtisas thif chaaig hipdéteyths comprising
a predetermined synchronization pattern for synchronizing a clock frequency in a device in which the
information carrier is used, said predetermined synchronization pattern being composed of marks and

of spEes batvweaeootinmeekietier neadirgj nofclenatizcpatzrsinghléhnepdisghmsanmformatding the
predetermin dff nchronizatiaon meatns fo;}ﬁettin a clock frequency and
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read, charprddeizedimedsaindieqmicdioerpated gyrsmonzation patiesk tequpnoema fikstipait, a second
part and a tf#}lr%[%ﬁll’t the flr%toﬂart af the s%nchrodnzat on ?nattern containin .markﬁ 20 having a first

length and%dgceseﬂgv?ﬁ@% QR &BNL re'ﬁéj e’d the's égn%ergartnggﬂen %Wr?gﬁzrohqg on rrr)]a e containing

marks havooghpd$adcolemgtihsaamd sipapaseh beingen thantiarlendib recwiding tevicpadnabriling
synctfgonizatigln attern Fontaigjrr]lé; arks h{;\vin a fifth Ient%th t%lrg pSERf’iCES hqagl)llrrmlg a Sixth. é—:'ngth,

wherein the s , thira BAa A1 é[ & é?geecﬁ cren synchroriza erman hronization

means for setting a clock frequency and for setting a dynamic range of an amplifier in
response to the predetermined synchronization pattern read,
characterized in that the predetermined synchronization pattern comprises a first part, a
second part and a third part, the first part of the synchronization pattern containing marks

20  having a first length and spaces having a second length, the second part of the
synchronization pattern containing marks having a third length and spaces having a fourth
length, and the third part of the synchronization pattern containing marks having a fifth
length and spaces having a sixth length, wherein the first, third and fifth lengths are different
and wherein the second, fourth and sixth lengths are different, and

25 in that the synchronization means comprise means for setting the clock frequency, for setting
the dynamic range of an amplifier and for settling a slicer level of circuitry for converting an
analog high frequency signal into a digital information signal in response to said
predetermined synchronization pattern.
13. A reading device for reproducing information from an information carrier which

30 comprises a predetermined synchronization pattern, said predetermined synchronization
pattern being composed of marks and of spaces between the marks, the reading device
comprising reading means for reading the predetermined synchronization pattern and
synchronization means for setting a clock frequency and for setting a dynamic range of an

amplifier in response to the predetermined synchronization pattern read,



and wherein the second, fourth and sixth lengths are different, and 25 in that the synchronization
means comprise means for setting the clock frequency, for setting the dynamic range of an amplifier
and for settling a slicer level of circuitry for converting an analog high frequency signal into a digital
information signal in response to said predetermined synchronization pattern. 13. A reading device for

d f t f f ti h 30 de d
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spaces betamsil tjmtmaﬂashim paadingfirevicet eompsiaiopropaditignpeans nemdionibeks
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read, 13 dclyauhetdiizeibmpdial theo praideigmunachayinghuehizblipgthaltdrspecsn pagieg a fuskthart, a
seco t and a third rt the first part of the synchronization pattern containin having a
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synchronizati atterpn containj an ces having a sixth length,
wherein th%nﬂo M%Fﬁfrd {&ﬁ&ef'ﬁ?ﬂq rﬁd{rﬁﬁ gh ﬂf#ﬁ S E Wﬁf%rﬁpfh%&?econd fourth and sixth lengths
are differeit,thatdhia spa(trthm &ﬁmdnrmmwmnmﬂwmwmmmmmﬂm idoslem@ﬁmewlﬁm«ﬁtaqgency,
for setting , the, dynamic range of an I|f|er nd for.settli I|c r level of CII’ uitry for converting an
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synchonizmiadoy pegte frequency signal into a digital information signal in response to the

predetermined synchronization pattern.





