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information present on the record carrier, the system conprising detection
means for detecting a disc-1D on the record carrier, said disc-1D
conprising a predeterm ned nunber of disc-1D bits. The invention al so
relates to a device for witing a record carrier, conprising wite neans
for inducing a detectable change on a |ayer of the record carrier, the
wite neans 10 being further adapted to wite a disc-1D on the record

carrier, said disg-1.D conprising a redet erm ned nunber of disc-1D bits.
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The invention further relates to a record carrier comprising a disc-ID stored on

the record carrier, said disc-ID comprising a predetermined number of disc-ID bits.

15
The method according to the invention may be used in various types of
generally known record carriers such as, for example, CD-R, DVD+RW, MO-disc.
Since the literature uses a plurality of terms for disc-1Ds, such as identifier,
disc-identifier, ID, disc code, identification tag, it will be noted for the sake of clarity what is
20 to be understood by disc-ID in the description of this invention. The disc-ID consists of
information of a predetermined bit length, stored on a record carrier, with the purpose of being
able to distinguish this record carrier from other record carriers of the same type.
It should be clear from the above that the disc-ID of a record carrier is
comparable with, and may perform the same function as, finger prints. It is important that the
25  presence of a disc-ID provides the possibility of distinguishing individual record carriers from
each other and not only the type of record carrier (for example, CD-ROM, CD-R or CD-RW).
The method according to the invention is not limited to circular record carriers

but may also be used in non-circular record carriers such as tapes and cards.



but may al so be used in non-circular record carriers such as tapes and
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ID stand for identification) on a record carrier. If there is no disc-ID on the record carrier, a
20 unique disc-ID is generated for this purpose and registered on a reserved area of the record
carrier. When an MO disc is used, an unused sector in the defect management area (DMA)
may be used as a reserved area. When a CD-R is used, the table of contents (TOC) in the lead-
in zone may be used as a reserved area.
The disc-ID as described in document D1 is registered on a reserved area of the
25 record carrier. The disc-ID is thus vulnerable to attempts of hacking and removing the disc-ID.
Not only will it be easy to find a disc-ID registered in a reserved area on a record carrier, but it
will also be easy to remove this disc-ID, for example, by giving all the bits constituting the
disc-ID the same binary value. Moreover, it will be easier to make a number of discs all of
which have the same disc-ID so that they cannot be distinguished from each other.
30 It is an object of the invention to realize a reliable disc-ID on record carriers,
which is difficult to trace and remove.
To this end, the method according to the invention is characterized in that the

disc-ID bits are stored on the record carrier in a scattered way.
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20 It is known that a number of bits (referred to as non-data bits) is not used for
storing data on a number of types of frequently used record carriers, but have different other
reasons for their presence. For example, in the description of the standard physical format of
the Audio-CD (referred to as the Red Book), non-data bits are defined, inter alia, as error
correction bits, merging bits and sync bits. For details, reference is made to the standard

25  format of the Audio-CD (see International Standard IEC 908).

It is also clear from the foregoing that the data capacity of the record carrier is
reduced if the disc-ID is stored on a reserved area of the record carrier where data can also be
stored. By using the non-data bits for storing the disc-ID bits, a disc-ID is realized which does
not result in a reduction of the total data capacity of the record carrier.

30 Moreover, it is to be noted that the disc-ID bits can also be stored at positions
which, in accordance with the description of the standard physical format of the relevant
record carrier, do not fulfill a function. These positions are suitable because the value of the

bits at these positions can be freely chosen. This freedom provides the possibility of storing

any desired disc-ID on the record carrier.
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so-cal | ed t racks huﬁommbeummredmpascaﬁedrtmmm dﬁferermlty;)es ofmeerdadaryers.a track
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enctal , atrac comp 1ses a portion comprising, mter a 1a the address of this track,
followed by a portion in which information can be stored. The different tracks on a record
carrier are provided with a number so that the information present in the tracks can be
20 retraced. By storing the same number of disc-ID bits in each track, retracing and reading of the
disc-ID will be simpler and faster. For storing, for example, a 160-bit disc-ID, 20 tracks are
required for storing the disc-ID when eight disc-ID bits are stored in each track.
A further embodiment is characterized in that a disc-ID can be stored several
times on the record carrier.
25 It will be evident that, if the disc-ID is present on a record carrier only once,
damages of the record carrier at the location where the disc-ID is registered may lead to loss of
this disc-ID. This also applies to the case where the disc-ID consists of disc-ID bits which are
stored on the record carrier in a scattered way. The moment the disc-ID is no longer readable
from the record carrier, the information which may be present on the record carrier in an
30  encrypted form is no longer accessible if the disc-ID bit is used for providing access to
information of this type. The registration of a plurality of disc-IDs whose disc-ID bits are

stored on the record carrier in a scattered way reduces the risk that there is no readable disc-ID

left on the record carrier.
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record carrier), a local damage having a size of eight tracks in the tangential position will
result in eight bytes with one error each.

20 The device according to the invention is characterized in that the detection
means are also adapted to detect a disc-ID whose disc-ID bits are stored on the record carrier
in a scattered way.

Another device according to the invention is characterized in that the write
means are also adapted to write the disc-ID bits on the record carrier in a scattered way.

25 The record carrier according to the invention is characterized in that the disc-ID
bits are stored on the record carrier in a scattered way.

These and other aspects of the invention are apparent from and will be

elucidated with reference to the embodiments described hereinafter.

30
In the drawings:

Fig. 1 shows a first embodiment of the record carrier with a disc-ID according

to the invention,

Fig. 2 shows a magnification of a part of Fig. 1,



used, the disc-1D byte is forned by eight disc-1D bits having the sane
tangential position. Since, in the case of error correction, this error
correct i%ﬂo&é"lﬁ‘} eferably perforned at byte 15 level, a |o"€eT|/E‘a’3/ﬁ%65é havi ng
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Fig. 3 _shows an enbodi ment of a conplete disc- Fig. 4 shows a second
enmbodi Mdgtrecord earaey bioragtitenediinte thiee Boresgyitca large mingber o1 taekest. dn thasi ce f or
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cireul %&n%@? ;ttgé ?racﬁ{ numbers ascend in the direction of the outer side of the record carrier. The
15  tracks in the lead-on zone have negative numbers; the track numbers descend in the direction
of the circular aperture of the record carrier. After the embossed header 3, there is the data
with the run-in.
Fig. 2 shows a magnification of zone 5 of Fig. 1. Zone 5 comprises data zones
6, the embossed header 3 and the run-in zone 7. This embossed header 3 is present between
20  the data zone 6 and the run-in zone 7. A data zone 6 is preceded by an associated run-in zone 7
and an associated embossed header 3. This pattern is subsequently repeated a large number of
times. In Fig. 2, this pattern is shown twice.
The run-in zone 7 comprises, inter alia, a preamble 8. The preamble in this
embodiment is the preamble of the data bits 6. The preamble 8 is present in the run-in zone 7
25  to ensure the synchronization when reading optical signs on the record carrier 1. In addition to
the preamble 8, the run-in zone 7 comprises, inter alia, address information. One bit in the
preamble 8 is defined in this embodiment as disc-ID bit 10. By writing one disc-ID bit at
predefined positions (in this case, a position in the preamble 8) when writing the record carrier
1, it is possible to generate a disc-ID which cannot easily be traced and removed.
30 It is to be noted that a run-out zone may also be incorporated directly
subsequent to the data zones 6. After this run-out zone, there is an embossed header 3.
By storing one disc-ID bit in this case in each track 4 after each embossed

header 3 in the run-in zone 7, it is possible to store eight disc-ID bits in each track.

Consequently, 20 tracks are required for realizing a disc-ID comprising 160 bits. In this
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positions (in thi's case, I'n

recor d Wal0 éarbe stored { ThesdiOHS bitd €0 prs@rBARR Rcdrdbager 1 Bvihiubbequamohaveasi | y
be tracegpand renmoved. 30 It is to be noted that a run-out zone may al so be

i ncor pdP & &epdandeetipgted t fioga guisable complete diag-ID Aarthis fast enthodimenijas 1 un- out
zone, t S : e 3. STR| i .bit.in.this
ca;l g i n&éggc eldt%}llg{;&e af tSt gtrfclée]gc ﬁg ﬁ’%’dzé é@?x%@%éﬁ%%&ﬁfo%@&?%ﬁ}?lﬁé 5()(%%@7, it
i s posshbkight diss1I0 béts éD giitichoars prdsénthin israck 4 eBeddib¢-A0 loytes foiRd ¢ qoitdty the20

tracks are . .required for realizi a disc-I1D_conprising 160 bits. In this WO
00/ 481 FETRESHF %ﬁéﬂﬁoé@a‘?@b “B?Pér?ggéo l?éeél?%-éDl I betednadics be descaibed Withr oups
of one @fep&rck B Pigt 38t positions reserved for storing non-data bits.

Fig. 3 shows an embodiment of a complete disc-ID. The complete disc-ID in
20  this embodiment is formed by reading a number of tracks on the record carrier 1 and by
reading eight disc-ID bits 10 from each track. In this example, the complete disc-ID comprises
an eight-bit flag field 11, a 128-bit disc-ID 12 and a 32-bit check sum 13. The track numbers
in which the disc-ID bits are stored are indicated above the complete disc-ID. The complete
disc-ID starts at track number n and ends at track number n+20. The complete disc-ID
25  comprises a total number of 168 bits and is thus stored in 21 tracks.

The eight-bit flag field 11 has the following function. By choosing a bit
combination which only occurs rarely on the record carrier 1 for the eight-bit flag field 11, this
flag field functions as a starting point for a new complete disc-ID. The moment when a device
reads this fixed bit combination, the start of a new complete disc-ID has been found. By

30  adding a flag field to the start of the complete disc-ID, it is thus possible to easily find the
disc-IDs present on the record carrier 1. By determining that the flag field can only occur in
given tracks, namely those tracks where there may be the start of a complete disc-ID,

searching for a complete disc-ID which is present can be effected at an even faster rate.



I n anot her enbodinent, the disc-1Ds are fornmed by storing the disc-1D bits
in groups of a small nunber of bits on the record carrier. In a further
embodi meWO,004B®0di sc-1Ds 5 are formed by storing the di sBCT/BP#YI068Ia¢t
positions which are reserved for storlné data bits. The storage of disc-1D

bi o5 not 11 Lol $0u IR AU s ZPAS. SLEGRLLN, SBSSLUSHL, oG, Ll enbossed

headers but, in princi osition on
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enbodi nent is formed by reading a nunber tracks on the record carrier 1
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are st oc@fplaealidcrid) Bateed shver titf2e of B edd Ahrss it 2 al%s@&%@ﬁtﬁe stdfediC- | D
starts at track nunber n and ends at track nunber n+20. The conpl ete

di sc- | Dliss Tl dnidenticad f%t e@@h diisc-hld b thegeserad dsta are antidertiqah Jhisprovisds the 21
tr af:fks %%%%ﬂlﬁg%?gto & daﬁ 13' ojf:kn}&%aﬂ%}lemftﬁése%ger\%dfd‘l ¢tion. By choosing

a bit tion only occurs rare on"therecord carrier 1 for the
eight-bit flag fih)ledfuiﬂaer érhbc&hméxlnagmefcbﬁipdhté dise-tIDQi@mpalﬁesaarﬁéxglﬂt][-blﬂﬂa bd:lﬂt for
a new co te.disc- The ment when .a device _reads this fixe it
conbi nat 5%1% I§ E‘écﬂ‘%\% SHBIB I8kt HrY Corertinpseade dnd fl bifgreseryed3o

addi ng gath I Bfs Ed lgtetd?s tﬁ?c&ﬁ}%{stes Qhtoth1'6F BBHAs8hE cH %5 bPstok déd 1&1%2%&%?51 By

possi ble to easi| I sc- | present on the record carri
det er mi ni ng t hat Ithrellfob agldfentethin ¢laa1fomgojmg1d:au,l mihxmallg; vencdntpglets discapnel y
t hofds trrn%(s:t e };ArQseeBF oxgt %rrgcorrg\t/arner er e?ltcrayrplimg,ffora exca(l)n €, AR/ 1Cr11|fosrgaa|t1c[))n To this
end, the method according to the invention may be used as follows. If a record carrier 1
without previously stored data or data meanwhile erased is inserted into a recorder/player, a
new disc-ID will have to be generated to provide a copy protection system. This disc-ID may
be generated, for example, by means of a random number generator which is present, for
25  example, in the recorder/player. The disc-ID bits 10 are then stored in groups of one bit in the
preambles 8 of the run-in zone 7. This is preferably done in the first tracks of the record
carrier, reckoned from the circular aperture 2. If a record carrier 1 with data is inserted into a
recorder/player, the first complete disc-ID that is present will be read. When this complete
disc-ID has been read successfully, it will be stored in a register.
30 Fig. 4 shows a second embodiment of the record carrier with a disc-ID. The
record carrier 1 again has a circular aperture 2 and embossed headers 3. The disc-ID bits
which are stored in the run-in zone 7 again jointly form the complete disc-ID. A defect 15 is

present on the record carrier 1. This defect 15 may be, for example a damaged part or a

contamination. This defect 15 extends from a track m denoted by 16 through a track m+7



searching for a conplete disc-ID which is present can be effected at an
even faster rate. WO 00/48190 PCT/EPOQO 00681 8 The 32-bit check sum 13
al l ows iWEHPH$I9Bati on of errors which occur when readi ng?tHEPY P ent
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| nveat | ggcﬁayfr é?&‘e w%@ﬂ Ql‘é’%rr&éro?aéa?ffﬁﬁgl g:%&%%n%he Akl ﬂ%tf H%ﬁig%ous' y
player, a

stored data or e erased TS |nser nto a recorder
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record oodheiceord camot amectofdanpe with agiredetdraninegipeay.ure 2. If a record carrier
! V\bb h data is i n%legr. esgmivg 1él%e\?ice for reading and/or writing a record carrier with disc-ID
according to the invention. The device is provided with drive means 26 for rotating the record
carrier 1, and with a read head 27 for reading the tracks on the record carrier. The read head 27
comprises an optical system of a known type, intended to generate a light spot 28 focused on a
track of the record carrier by means of a light ray 29 which is guided through optical elements
25  such as a collimator lens 39 for collimating the light ray, and an objective lens 40 for focusing
the light ray. This light ray 29 is generated by a radiation source 41, for example, an infrared
laser diode having a wavelength of 650 nm and an optical power of 1 mW. The read head 27
further comprises an actuator which is intended to focus the light ray 29 on the record carrier,
and a tracking actuator 30 for fine-positioning the light spot 28 in the radial direction in the
30  center of the track. The track can be scanned with the laser beam but also by varying the
position of the objective lens 40.
After having been reflected by the record carrier, the light ray 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 tracking error signal, a focus error signal, a synchronizing



recorder/player, the first conplete disc-ID that is present will be read.
When this con‘gl ete disc-1D has been read successfully, it will be stored
in a regVot8M31980 Fig. 4 shows a second embodi ment of  t hePTHERYPOR i er
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record carrier wth disc-1D acc tot e I nvention. eviceé is
provi degosafieingimicers e dliresaddlesk detectot 3l,ithgtradieng meansB?2 and the read means 34.
20  To this end, the system control unit 37 comprises a control circuit, for example a
microprocessor, a program memory and control ports for performing the procedures as
described below. The system control unit 37 may also be implemented in a state machine in
logic circuits.
In another embodiment, the device may not only comprise read means 34 but
25  also write means for providing optically readable signs on a record carrier of a writable type,
thus enabling the device to fulfill both read functions and write functions. The read head 27
will then be replaced by a read/write head 27. In this case, the read/write head 27 will
comprise the write means. These write means will then be adapted to write the disc-ID bits on
the record carrier in a scattered way. The detection means 48 then ensure that the write means
30  registers the disc-ID bits at predetermined positions.
In a further embodiment, the device also comprises control means 49
controlling the access of information on the record carrier. These control means 49 generate
the complete disc-ID by means of the signals from the read means 34. This complete disc-ID

which is read can be subsequently compared with information present in the device and



carrier 1, and with a read head 27 for reading the tracks on the record
carrier. The read head 27 conprises an optical systemof a known type,
i nt endedVOPOY&WBrate a |ight spot 28 focused on a track B¥TERYW Y& or d
carrier by nmeans of a light ray 29 which is gui ded t hrough optical elenents
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gener atwhichys mreseadbatlieancadunaier,Alithokoy teewatgih&rmation o (igrrecbrd lcag®r odi ode
havi ng a wavel ength of 650 nm and an optical power of 1 mW The read head
27  f urduharity ghenhydbe Infprmatiog sndhe 1gepIdrarEer nt ended to focus the light ray
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position of the objective lLens 40. After havin en reflected by the
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31, including a read signal, a tracking error signal, a focus error signal
a synchoorectzomgethod 90 ba 846310 F UTyrEpen Hx0ie8dntion(s sonpideredatodesidé modach andi gnal .

For this purpo use.na e na of , . for ex le, a.beam splitting cube
as, o B PSR a3l eqt e 0B ermeus e PRI R R EEr | The devi ce
is provided with tracking means 32 coupled to the read head 27 for
receiving the tracking error signal fromthe read head 27 and for
controlling the tracking 5 actuator 30. During reading, the read signal is
converted into output information, denoted by an arrow 33, in the read
means 34, for exanple, conprising a channel decoder and an error

corrector. The device is provided with an address detector 35 for
retrieving address information fromthe detector signals 31, and
positioning nmeans 36 for coarsely positioning the read head 27 in the
radial direction of the track. 10 The device is also provided with
detection neans 48 for receiving the detector signals 31 fromthe read
head 27. The detector signals 31 are used by the detection neans 48 for
synchroni zing the read neans 34. When a disc-ID bit is read, the detection
nmeans 48 ensure that the detector signals 31 applied to the read neans 34
are interpreted and registered as signals associated with the disc-1D bits
10. The registrations are subsequently used for 15 formng the conplete

di sc-1D descri bed, for exanple, with reference to Fig. 3.



The device is further provided wth a systemcontrol unit 37 for receiving
commands froma controlling conputer systemor froma user, and for

control IYAYY#HE0 devi ce by neans of control |ines 38, forPEXaM30%8ly system
bus connected to the drive neans 26, the positioning neans 36, the address
det ect Lgﬁwsthe tracki ng neans 32 and the read neans 34. 20 To this end,
the systemcontrol unit 37 conprises a control circuit, for exanple a

m croprocessor, a program nenory and control ports for performng the
procedures as described below. The systemcontrol unit 37 may al so be

i npl emented in a state machine in logic circuits. In another enbodi nent,
the device nmay not only conprise read neans 34 but 25 also wite neans for
provi ding optically readable signs on a record carrier of a witable type,
thus enabling the device to fulfill both read functions and wite
functiohs. The rchiatasioiztoringq dise-Ha an gaeqosp carcier (10 gomprisiag/tiwcks @) ead 27.
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wite nmeans 30 registers the disc-ID bits at predeterm ned positions. In a
furt hersc@t@edM™a®nt , the device al so conprises control means 49 controlling
t he saccess of information on the record carrier. These control neans 49
generate the conplete disc-1D by neans of the signals fromthe read neans
34. Thiz conpl et eA dieslood d3 claifnied fn claint éachaearerized suthaediselid Ibyts Coypes ed with
informati on.present.in the device, and ng 00/ 48190 PCT/ EPOCO 00681 11
subseqﬁﬂ??ﬁ%@ﬁ@?%‘ft@eﬁt% fgeoxq eatHer G In 3 srattgredWad¥e, gi vi ng access to
the information which is present on the record carrier, authority to wite
information on the record carrier or authority to copy the information on
the recbrd carri eh methadasicdpmedién claine hior dnchasestdrized irethatihd alised Dabitsh(10)

r ef z)rence (¢ taRe enbodi mantcls3 5 descri bed above, it will be evident that

ot Her B SSTsHA PESTHRDS Tepyedfor oBReMgn43kiMGe the sane obj ect. For
exanple, it is possible to vary the nunber of disc-1D bits in each track

and to join the disc-ID bits in a different way so as to formthe total
di sc- | B+ dependenh mathadyas cdaimed in glaim éc2 poh dretahistizedingbattbe discrtitser nor e,

i sc-1 0. dependent s o & ° |
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15 5. A method as claimed in claim 1, characterized in that the disc-ID bits (10)

associated with one disc-ID are stored in a predetermined number of tracks (4).

6. A method as claimed in claim 1 or 5, characterized in that the same number of
disc-ID bits (10) is stored in the tracks (4).
20

7. A method as claimed in claim 1 or 5, characterized in that disc-IDs are stored

several times on the record carrier (1).

8. A method as claimed in claim 7, characterized in that the same number of tracks

25  (4) is used for storing the disc-IDs.

9. A method as claimed in claim 5 or 6, characterized in that a disc-ID byte is
formed by eight disc-ID bits (10) having the same position in a direction perpendicular to a

read direction of the record carrier (1).



WO 00/ 48190 PCT/ EPOO/ 00681 12 CLAIMS: 1. A nethod of storing a disc-1D on
a record carrier (1) conprising tracks (4) in which information can be
stored, ¥Qi'¥48#%8c-1D conprising a predeternined nunber of PEf/BRAOOPS8I G ¢ 5
(10), characterized in that the di sc-1DDbits (10) are stored on the record
carrier (1) in a scattered way. 5 2. A nethod as claimed in claiml,
characterized in that disc-1D bits (10) are stored in groups of one bit on
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adapted to write the disc-ID bits (10) on the record carrier in a scattered way.

15 12. A device as claimed in claim 11, characterized in that the write means (27) are
also adapted to write the disc-ID bits (10) in groups of one bit on the record carrier (1) in a

scattered way.

13. A device as claimed in claim 11, characterized in that the write means (27) are

20  also adapted to write the disc-ID bits (10) at positions reserved for storing non-data bits.

14. A device as claimed in claim 10 or 11, characterized in that the device also

comprises means (49) for providing access to information on the record carrier.

25 15, A record carrier comprising a disc-ID stored on the record carrier (1), said disc-
ID comprising a predetermined number of disc-ID bits (10), characterized in that the disc-ID

bits are stored on the record carrier (1) in a scattered way.

16. A record carrier as claimed in claim 15, characterized in that the disc-ID bits

30  (10) are stored in groups of one bit on the record carrier (1) in a scattered way.

17. A record carrier as claimed in claim 15, characterized in that the disc-ID bits

(10) are stored at positions reserved for storing non-data bits.



detection neans for detecting a disc-1D on the record carrier (1), said
disc-1D conprising a 5 predeterm ned nunber of disc-ID bits &10 ,

char act eMOA48194 t hat the detection neapé are al so adapt BETESIY®HCt a

di sc-1D whose disc-ID bits (10) are stored on the record carrier (1) i-n a
scatter way. 11 j Il g, a e rri.er. (1 onpr.i,si ng
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record Hawisisered dn thesacodd warriee(Iyeans (27) being further adapted to wite a
disc-1D on the record carrier (1), said disc-ID conprising a predeterm ned
nunber of disc-1D bits (10), characterized in that the wite nmeans (27) are
also adapted to wite the disc-ID bits (10) on the record carrier in a
scattered way. 15 12. A device as clainmed in claim1ll, characterized in
“that the wite neans (27) are also adapted to wite the disc-ID bits (10)
in groups of one bit on the record carrier (1) in a scattered way. 13. A
device as clained in claim1l, characterized in that the wite neans (27)
are 20 also adapted to wite the disc-I1D bits (10) at positions reserved
for storing non-data bits. 14. A device as clainmed in claim10 or 11,
characterized in that the device also conprises neans (49) for providing
access to information on the record carrier. 25 15. A record carrier
conprising a disc-1D stored on the record carrier (1), said disc- ID
conprising a predeterm ned nunber of disc-1D bits (10), characterized in
that the disc-1D bits are stored on the record carrier (1) in a scattered
way. 16. A record carrier as clained in claim15, characterized in that the
disc-1D bits 30 (10) are stored in groups of one bit on the record carrier
(1) in a scattered way. 17. A record carrier as clainmed in claim15,
characterized in that the disc-1D bits (10) are stored at positions
reserved for storing non-data bits. WO 00/48190 PCT/EPOQ 00681 14 18. A
record carrier as clainmed in claim15. characterized in that a plurality of
disc- IDs is stored on the record carrier (1).



