WO 01/ 88908 PCTTEPO01/04648 1 Information carver and devices for scanning
the information carrier The invention relates to an information carrier
conpri si ng ing area for witing patterns which r user
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information carrier and to a recording device for witing patterns which
represent wuser information onto such an information carrier. 10 In the
context of this application the termmarks is to be understood to include
all optically detectable regions on the information carrier such as, for
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carrier |s al so descrl bed in fhe Handbook of Magnet 0- Opti cal
Recor di ng; Merissincvhichrihy informationpastierisusetty Noyes Publications; 1997. On
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header areas. Efﬂ%’%&g&gﬁoﬁ‘é}h %\%’Fﬁﬁﬁ aI5’§fterns representi ng header
information. This 25 header information is used in a reading device and in

a recordj.,ng device t rr sse s or . record . information o
informat 00% carrier. OLT’&% &55&@? m@%@@%‘%@m@rﬁm‘ﬁﬁﬂ%

(i.e., the Mdﬂpﬁ%lylﬁ%&hblb Reichd bh B8 infORhatioR BarFlex Subll &5 for @xdrRple, AokhlBhE S ENt
the addr ess of, segnent The header area also conprises a

synchr oni zat"®® ipe syregndpme on m@p@maﬁwagyheﬁh@ahﬁemmw in
t he feadi ng He¥h ek mg,a alﬁ@err 1%1#% Qﬁacn\!ﬁq s 1558908
PCT/ EPO1/ 04(§ﬁiﬁ T nf or%%ht(% on gglfxfﬂi I S useg Suc f‘%c I's, for

exanpl e, gernvaderste ﬂgynoludma&btgoms;sgqmthemarks 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 Magnsto-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 VRO field,
for synchronizing a clock in the reading device and in the recording device in which the



Osmllator (VFO) circuitry located in the devices. This VFOfield is used
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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.



WO 01/ 88908 PCT/ EP01/ 04648 3 However, the predeterm ned synchronization
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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 ina

1

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



An enbodi ment of the information carrier according to the invention in
which the predeterm ned synchroni zation pattern is conposed of marks and
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posi tion. f] Beﬁ'ﬁm,oﬂf&&ﬂiplé)i bR I PRhafkd bhd 8T s igng to the
i nvention 1Is aracterized in that he total | ength of aI the marks in

the pr edetseeondipart coytainingdili marks and 3Thspaeesr n i s substantially equal to the
total length of all Bgﬁ,g ﬁ

pattern. 20 Such a ggt&tagtﬁﬁﬁﬁgﬂ%&ggperre to as a%&‘%ﬁ%}g 1851{ er(rq{é al | ows
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setting of the slicer level of circuitry which converts an analog High Frequency (HF) signal,
obtained by reading the patterns of marks and spaces representmg 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
Lengtb 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 synchroniiation 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 bt length,



characterized in that the first part of the predeterm ned synchronization
pattern contains 30 marks having a first length of (d+l) tinmes the channel
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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 Iength 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 Jess 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



sequences, such as for exanple "3T mark - ST, space -ST mark - 3T space -8T
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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 - ST 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




of 3 times the channel bit |ength. 25 Wen the header information is coded
according to (1,7)RLL coding, a predeterm ned synchronization pattern
conprising 2T marks and spaces, 3T marks and spaces, and 5T marks and
spaces will VOB v an attractive setting of an Aut omat iRETEEYH04648
Controlled (AGC) anplifier in a device in Which the information carrier is

used. An exanple of such_ a (1,7)RLL coding is. the 17PP, codi used fo
codi ng user masksaneXT spaces is. Mbstagially pqugbto Q‘Btaﬂé‘é:&hﬁ}ﬁbdl%%&g‘?ﬂgﬁ%aﬂ% i bed

in Optical Oy %% -or Bk gi Recording; Jpn. J. Appl. Phys.;
Vol'. 39, pa%ﬁ% e ruagliq;I ggg%.h&%h%éaaratg%gul arly advant ageous  predet erm ned
synchroni zati on pat t e Atthougipfavosable remifs arecobtaingfl by 3nplying Rymmetyic paris; be. parts
mark - 2T space.=5f mark ; " ' g‘gggﬂ' tg&lfllﬁ vention
it is suffic*gﬁ’fcqﬁge%og?%@%%m%%%?eé e atﬁgggﬁé’%rrp |€t;éude of
the signal okipRinoadutlyas) foredkanplé 12 amark T 5T\6pd2d - BBOAR -RTEPEROIT 0dtBT 7 mar ks

and 5T spaces ig. su sLant idal |y equal to that obtained when reading the
| ongest al | GRAEF > FBARE "5M¥%spaces (i.e. 8T marks and spaces). Al though

favorabl e resul ts arenQilde Bfshedd toieksoh SISV INTRS dri ®atithe frdposed €. parts in
which the length of a mark is substantially %%;%Iﬁ to the length of a space,
@

alternative e¥nchtonization pafterns For 356, pldcan alsashe Wdice - 3T mark -
2T space -5T, - %ﬁﬁ?ﬂﬁ Igﬁ% &éﬁg%fn§. d patibi@is #RRakERS to a
person skilled i etogszy-r%sr t aFet %ﬂipégpos . redet teGru\r%anﬂead sygdghroni zation
pat t er ns1G orused to dvervaitt/pateitisab be crasedalbuard batemnsare alseowrlianeag losatinng wheredher d
patterns and.as du dat. aLte . A 3 s 10 used to
ver ar it e paR PR P SRRy s et ol BRURESE G RBM IR 2

!o;:at i ons  wheidéstir béﬂ,fcﬁlemhd ple it ki poai_tibmmungal') : wﬂumf i patternsivay be saittem I _@ka_nhe
information carrier, .need o run ndi st.ur be or anp .at_Linkin

posi tions. DY&RP °a§1°an§&ﬁ‘wmw'ﬂtfgwmsé‘ﬂfﬁ“8w§ﬁ§’xb°r é'j’?%ﬂ'eblhmf’ﬂgpmg

i nformati on g@rﬁgr@)‘, which region is not allowed to be enpty (i.e. not
conprise any marks). 15 It is _a further opject of the,j nventifn to provide

a readi n}f devi ce for Itigpfustherobist oltheinventionto prowide areading dPHeR 960 carri er
according t Ore%ﬁﬁuéiﬁyﬁf&h%r?ﬂ&nhﬁ’inf&ﬁﬁﬁéﬂj&rﬁara%ﬂﬁﬂé 3ghiRvértdn kAT oW | ti g

patterns which represent user information onto an 1 nformation carrier

accor di ng t cprovide a resordingalevicy fir yniting patternssviichieprpecnt pspr IQIMIHonOMR 2R eadi ng
device whic e : ribed in claimS. This object is
al so achi ev%%&oﬁ%&%&%ﬁ%@ﬁ €vi ce which has
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 catrier I tracks 21 are formed by a series of
embossed pits in a single spiral. These embossed tracks comprise prerecorded information.



the features as described in claim9. These and ot her objects, features and
advant ages of the invention will be apparent ffomthe foll ow ng, nore
specific %ﬁg%@h& on of enbodi nents of the invention as _25 illustrated in
the acconpanying draw ngs, where Figure 1 shows an enbodPhEEF0IH64E,
information carrier according to the in®ention, Figure 2 diagranmatically .

shows a he r area,. FlLgute 3 shows.,a |ay-ouyt of_a header, areag, and 30
F gur -4 SRdBmo R o of e fordpations e 1199 e o fust o A nado st
i nvent i on. grodvedthe Grdove e 22, esticiding famahe nfitle bf b h¥omfalibh chtfiel toWhrdd the

optically teadabl e  type, At the inner radius of the information carrier |

tracks 21 omsiderofithadnforpationcaprics andipy 2 dngle spival) the Landitrack 23,in getwveepi r al .
These enb -Fa%g&, QideF i : | U5 the BrodVE

PCT/ EPO1/ 04%4%01rni t te%e ougﬂgﬁﬁyﬁﬁt@%ﬂg@%ﬂ(@#gﬁ on czjll(ra %llégﬁré%%ﬁtﬂhee

t racks Jar doand tmeks 23y Eachdradkyisalivided into 8 sgements pumbered¥egment 0 toscgmar 7.

ext endi ng L DS > | i I t owar ds t out si de
of the | nrisel et B O SheciBfaeld d Sliilsl bafifief b o ol b G epSets | |
bet ween rhetwgehdhe pig whichorepresent bsnderi infosmatiohi on nay be recorded in both the
Groove tracks 22 ang.th Land tracks 23.. Eagh ack is.divided into 8
segnents number ed sg 3’8‘”’?8'3@8{*@%@6‘."]‘%}3’& uoncargend Ay g
header ar&ﬁa&rmﬁmﬁmaﬁease@&e&mweQZ&wﬁc&ﬁi@me& eRfghiEEN
the pits which represent header information, Fi gur.e 2 shows a section al ong

the |i¥e blandseement 2icas ®Rreoxe tragks 22 andy] ks 2% Thg hepderaread at ed i n

seqnont 2 opfises OroA: IRGRTET roficd o QTSR T S BEARIP el 2
area 3 corfpe LM@%%MM%B@@@@MMGWLM headers33 @peaxnd Land
e L ol A o G gt T SO 0,
ti me than liand héders\33 dompriss keade infotmation wdiich ik eprsentedtly apattetrisef mafed1 '
header 5 3 R BB A TR0 KO oL 2501 o0 b 2 Bat T ns
merks. Figure 3b shBigaresBhl shywoalayaut 6f £5rovehdadador 33 a6d headef8Mwigiader 33
NIRRT R O P PRI WY
This SM f igehetaltplobatediat the buginitp dfatibadef Thiss8M Geid @niatnsaQmitfe patdrh,y found so
‘that it u %%%‘i? t%%e%a;ii}cijégnadts%sih;t t&%n?x% fg%‘ds ygmgi];atgé tig %gfiﬂﬁiﬁg of a segment.
' 20 The header also comprises at least one VFO ﬁeld,'VFOl. 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 3¢ shows a particularly attractive predetermined synchronization
pattern 40. This pattern 40 consists of sequences of a first part 41, containing a3Tmarkanda
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. '




20 The header al so conprises at |east one VFO field, VFOL. The header may
al so conprise further VFOfieI ds, such as for exanple VFOfieI d VFQ2. The

VFO fiel ds "l ock up", i.e. establish the pro cy and
phase of thg&lﬁé’g@'fe&?l te channel clock of the devices vvherer‘{ ﬁg“é&g

read. The VFO fields are also used to settPe the slicer level of ci rcwtry
whi ch converts an anal pg H,gh Erequency (H ., ORh fromreading
the 25 patterns of ma{rg% WM&%‘%&%&H’S‘@%P ?@F’Bﬁ%" BHagePMt 0 a

di gital inf ofpmtheReadirgi@hnhfbh donoér Rt patﬁﬁls\{memeaied&easecsmdgm set

t he dynami c range of an Automatic Gain Controlle nplifier which

ensur es t hat(7 uﬂ@ﬁm&ﬁ@i@dﬂowﬁ%mdsgwm@t Oﬁﬁﬁm@i%ﬁoﬁﬂmcwt is

utilized. A @&%@3 tﬁ?ﬁnb&@aﬁﬂt{ ern
of marks 31 s\éggsfgj%@v%péce %ﬁlaﬁgngoﬂgﬁs?*e ovvs a t% gr y attractive
pr edet er g n]eﬂie s%@ey?bwe&ay%mommmmsT ?wsptoﬂld;emhamsprmﬁhslongesg
sequences 0 i S a a nar nd, a space, of a
second part Mﬁf% ﬁgﬂﬁ‘bispé‘ﬁ?fa&%m%"@%‘ thgggaﬁgtpmg ‘ﬁi rd part
43, contai mynmmﬁaﬁoﬁpamm adigndl chiid byTeaﬂﬁ:@rtms pﬁﬂ&eﬁmﬁe&dmhmhzdmbh

| engt h. Thetotal th of .a se uencels for e 8cha bi t
| engt hs. 901 e Aperimomai Do ones (658 6hBs a1 on

pattern 40 I@ynaa{ Mgeloeah)&u&%ﬁ@eaﬂ%&ou&%moy*mhﬁaecabeadamwﬁwshc@ s

converted into patterns int B header are according to a (2,
Lengt h L1%vi tasignabdul ati on code. The shortest length of the mar ks and of the

spaces al |l owed by thig %@%?Pﬂﬁﬁgagﬁée% d%g&ﬁm%‘{l ggt h of

the marks and of 5 the spaces a atiron co e |s Because
bot h t he shodisceshapesiivforhationcagiest. mmmdehem@mmscn‘ream:maMﬁmd of the

Ponal ot ai e gE Rl fuhdf 0B SRR BLR oSy S SR bl CCr 0 ©
\évilngmhgve ﬁ n Autorm'iher GaL r:ﬂégg;ﬁol I ec?I L2 I|f|er y'dfgbgf the
o)l:/)t ai ned{f’fa E‘l‘ﬁ’ a@‘&ﬁ’é‘i"a 98 et 1 @@Fﬁadré eﬁy |"§glnal?,°cordi ng
to the 'nve%m&%sﬂs?ﬁﬂ%ﬁ%ﬂﬁsﬂdmﬁn@fmy'dfftwm%ﬁ%BﬁﬁeﬁFthel The

readi'ng device conprises reading neans 45 for  readin |nfornat|on such as

the predet er9Btiggly resdebls s apressating-the information inam slecEric analog High Freaneasy r i er
rlad;rg'?i gﬁag;ga%aggp éeﬁ‘liﬁg g?‘nn%mlﬁ%gﬁ F%%Odllﬁar%lgﬂg%g?s r fi\,/ég%veby gr I'VI ng
means, whi | einfolymation s1gnal 48 from the electric analog High Frequency 51gnal 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 catrier 1.

(D




readi ng means 45 read the tracks 21,22 and 23 by way of the beam 30 and
convert the . optically readable marks represenhting the information into
an el ectri Hi gh Frequency signal 47. The readi ng device al so

i ncl udes d@ﬂ@%ﬁ?i on neans 50 for recovering a digital QFWB‘PWQT‘Pon si gnal
48 fromthe electric anal og H gh Frequenty signal 47. 20 The denodul ati on
nmeans i ncl Automatic Gain Controlled (AGC) anplifier 51 for

anpl i fyi ngéf‘ﬁ@igl ectric anal og H gh Frequency signal 47, a Phase Locked

Loop 52 for generating a clock signal and ci r umnmmn‘m]ﬂm nverts the
anplified analog High Frequency signal 47 in '"For mat i on
signal 48. The settings of the Automatic Gain Confrotl el (SAG®) anplifier
51, the Phase 25 Locked Loop 52 and the circuitry 53 are controlled by
synchroni zati on means 55. These synchroni zation neans 55 determ ne the

correct setting for the dynam c yrange of t he Autonatic Gaip Controll ed
(AGC) anpl¥fier 51, Apavfoz%@l Wr&matwhavmoaﬁrw | ock si gnal

gener at ed gpylirizAfoa sfta ot PRAGEmARA syRthrédifativh gﬁﬁ‘é}% n“"f?}“é%‘ﬁat.on

circuitry Such corre s are determ ned
means 55 idkeckdregnengy in @dmcqsmhl@ftgqurmu@x @mrutusaﬁ,anhegacmnged inithatilency

301 n t no WREFRARA St aliipdit c%??ﬁ.f?ﬁ%%&%*%%?@@%éﬁ“e%fa“er”

PCT/ EPGL/ Mmgxﬁkhnmﬁdmthelﬂrstlphﬁ.llllll LI T 111 1. An

I nformation carrier conprising a synchronization area, sald

synchroni zation area conprising a predeterm ned synchroni zation pattern for
synchroni Z.ng a cl Anﬂnﬁmﬁmmmmaﬁsdmm&im&amncmd@rﬁéﬁnrmﬂkn&t i on

carrier is u araterlzedlnthat t he, ete n nchroni zation
pattern ccﬂﬁfﬁ%@%ﬂe& B%?P“‘&sta%m? BP‘B%‘?‘FE“‘{‘;?@P tg“ért bei ng
di sti ngui shaks, and inaHAtithefist port of lias predetormied ispichfciiation patfetd éodfaidmarkai med

inclaiml, characterized in that the : prede erm ned synchroni zation

pat terkd | W@M%@@%ma Whesas thp secopdpatof thed i n t hat
the first fatHomtativh gmg:@ﬂ,ﬁa ‘@%#ﬂ,ﬁhns mar ks
10 having a first Ie%ath and spaces having a second sPen th whereas the

second par?ﬂ%h,thq@tls%hhﬁm fromtha tird length and tee mndslenﬁlvbmg atbird -
o e R e O L it Favent o the on
fourth length, 15 3. An information carrier as clainmed in claimi1,
characgeriged in th%iﬁf&ﬁn&ﬁ?}h%kn‘ieras'chimedinc_laim l,chqracterizedinthatthetofal

length of all the marks in the predetelmined syn_chronizaﬁon pattern is substantially equal to

the total length of all the spaces in the predetermmed synchronization pattern.

4, An informatioh carrier wmpﬁsmg a recording area for writing patterns which
20  represent user information and a header area comprising patterns which represent header

information, said header area comprising a synchrdnization area Qomprisihg a predetermined

synchronization pattern for S_ynchronizing a clock ﬁ'equencj in a device in which the

information carrier is used, characterized in that the :predetermined synchronization paftern

comprises a first part and a second part, the second part being. distinguishable from the first
25 part.

5. An information carrier as claimed in claim 4, c_haracterized in that the
predetermined synchronization pattern is composed of marks and of spaces between the
marks, and in that the first part of the predetermined synchronization paitern contains marks
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substantially equal to Imnl)mﬂ |“uﬂmg"m of all the spaces in the
pr edet er m ne@,0 Q@Q{ on| dl An i nformation c%g[rﬁr conpri si ng
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and a header area conprising patterns whi dd represent header infornation,
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as claingd ijp claimb5, characterized in that the total length of all the

marks i nt% he-predet erft AR PATBRE a5 1 glat§ Ar 0.k ?‘lﬁﬁ@f‘éﬁ‘ft’!‘&#@eequal
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pattern. 10 7. An.information carri'er as clainmed 1n clarm
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bit | ength and _spac havi ng a urth |ength of | tlrresthe channel
bit | engt h. length of ¥ lﬁumesthe%hannelbxt length. J (k+1)

20
8. An information carrier as claimed in claim 7, characterized in that the
predetermined synchronization pattern also comprises a third part, which third part contains
marks having a length of (k-d) times the charinel bit length and spaces also having a length of
(k-d) times the channel bit length.

25
9. An information carrier comprising a recording area for writing patterns which

represent user information and header areas comprising patterns which represent header
information, said recording area comprising synchronization areas which comprise a
predetermined synchronization pattern for synchronizing a elock frequency in a device in

30  which the information carrier is used, the user information being converted into patterns in de
recording area according fo a (1,7) Run 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),
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20 channel bit length and spaces having a length of 3 times the channel bit length.

11. A reading device for reproducing information from an information carrier
which comprises a predetermined synchronization pattern, the reading device comprising
reading means for reading the predetermined synchronization pattern and synchronization

25  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
synchronization means comprise means for setting the clock ﬁ'et;uency and for setting the
dynamic range of an amplifier in response to the predetermined synchronization pattern
according to any one of the foregoing information carrier claims.
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12. A recording device for writing patterns which represent user information onto

an information carrier which comprises a predetermined synchronization pattern, the

recording device comprising reading means for reading the predetermined synchronization

pattern, synchronization means for setting a clock frequency and for setting a dynamic range



| ength of 5 tines the channel bit |length and spaces having a length of 5
times the channel bit |ength,'and also conprises a third part containing
mar ks havinqu b@gg@h of 3 times the 20 channel bit |ength and spaces
having a | eng i tinmes the channel bit length. 11. A FEAEFPRYMESi ce for
reproducing information froman informatidd carrier which conprises a
predeterninggaggggh oni zation pattern, the readi ng_device conprising

readi ng mear® i regponpfeiothepredetarmned avnshiorization pattemnaradp e eqtrzad d
synchroni zaty, g the sjlRBfbhizE6h BEdnk bbbprise pheafdfof 16 ﬁoﬂﬂﬁﬁﬁa&g%ﬁ&hhng a
pre eter ne

dynam c range of an anplifier in response to the
synchr oni zatSFiing fedyranic rangel of atamplifierinirospanse o this predetennined sypbhrovizationi on
means conpri . i for setting the
dynam c ran e&gﬁgé%ﬁéﬁr%{oiaﬁfééé%hér%% §%§§&?%ﬁﬂ?ﬁ§9%§§f et er m ned

synchroni zation pattern according to any one of the foregoing information
carrier clainms. 30 12. A recording device for witing patterns which
represent user information onto an information carrier which conprises a
predet erm ned synchroni zati on pattern, the recording device conprising

readi ng nmeans for reading th redet erm ned synchroni zation pattern,
synchroni zati on nmeans for se???ﬁT—E—ETBER‘frequency and for setting a
dynam ¢ range WO 01/88908 PCT/ HHN Emsmu]  an anplifier in response to
the predeternined synchronizat 1@ 'ﬂ Ll "ﬂﬂW’ characterized in that the
..., 1 synchronizatt~i iheans conprise"nedns*for setting the clock
frequency and for setting the dynam c range of an anplifier in response to

the predeterm ned synchroni zation pattern according to any one of the
foregoing information carrier clainms. liill1JLi"ifflllLilillllp; HS




