1 31 October 2005 Device for scanning an information carrier, method of manufacturing, and
information carrier. The invention relates to a device for scanning an information carrier, which
information carrier carries identification information and user information, the identification information
being spread over the information carrier and the inforination including data and 3iaDitteben?00b device

includes read for reading the informat t on the 5 informati ier, the devi
inclocing O CEIPE SRR THEAT A ek DFERRY SRR OH Ui orther

relates to admiashod of manufacturing an information carrier, the method comprising the following
steps: a. receiving identification information, b. calculating parities on the basis of the identification
information, c. adding the parities to the 10 identification information, d. outputting the identification
information and parities, e. providing the information carrier with the identification information and
parities. The invention further relates to an information carrier carrying identification information, the
identification information being arranged so as to be spread over the information carrier. 15 A device
of the type defined in th& lapieniegi paragtepkoia dedvetonteaaiagiormtotnbidtifdafierSatd clocument

discloses an apparatus for processing jnformatio in{ﬁ%i form of a digital video signal. The signal is
comprised BIOLRL K0 S GRAESIAR b SRty e UrRe A Al g el L peciry
for examplgfibverbiriok ineintgredti@veanie miorhetj dshedrele anddberi ofiothestioa imehatiegafabervideo
signal. The viqlleo signals and the identification signals m t} enerated for example, by reading an
informatioR AL Rer TP &M e i s e sl B T TR o PSSR D-Rw, o
DVR inforimftionatianiesy rider dioakeicaecl atihnog atron civrecticespeadiforttheiceroesigprads emasedh an
informatio carrijerr will bne referred to as user information and the information corresponding the
identificatig eéfbﬂaﬂ% B%such an information carrier will be referred to as identification information.
This identification informMmb&omnvemtiyimtiinter addiesmiafosthatioi ammueicayitgannnfdomativon both stored
in for carrier, the method comprising the following steps: a. receiving identification information, b.
calculating parities on the basis of the identification information, c. adding the paritiesto the
10 identification information, d. outputting the identification information and parities, e.

providing the information carrier with the identification information and parities.

The invention further relates to an information carrier carrying identification
information, the identification information being arranged so as to be spread over the
information carrier.

15

A device of the type defined in the opening paragraph is known, inter alia
from US 4,364,081. Said document discloses an apparatus for processing information in the
form of adigital video signal. The signal is comprised of actual video signals and

20 identification signals. Theidentification signals may specify for example the track number,
the frame number, the field number or the line number of the video signal.

The video signals and the identification signals may be generated for example
by reading an information carrier, for example arewritable information carrier, such asa
CD-RW, aDVD-RW, or aDVR information carrier. Hereinafter, the information

25  corresponding to video signals on such an information carrier will be referred to as user
information and the information corresponding the identification signals on such an
information carrier will be referred to as identification information. This identification
information may include address information as well as disc information, both stored in for

example address information areas. In the case of video signals this address information may



example address information areas. In the case of video signals this address information may 2 31
October 2005 for example specify the position of the video information in each field. The disc
information may relate to a variety of information carrier parameters. Both the identification
information and the user information should be protecﬂed from, for example, scraﬂ:me:a)badms
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Parities are added to each type of datain order to allow error correction. This correctionisa

computation-intensive and costly operation in terms of I1C area.

15

It is an object of the invention to realize a device in which errors on an
information carrier to be scanned are corrected in an efficient manner by means of an error
correction code.

20

To this end, according to the invention, a device for scanning an information
carrier of the type defined in the opening paragraph is characterized in that the device further
includes organizing means for organizing the information in such a manner that both the

25 identification information and the user information can be processed by the error correction
means.

By thus organizing the information it is possible to use the same hardware for
the correction of errors present in the different types of information. This simplifiesthe
device because only one type of error correction means has to be included, which has a

30 positive effect on the production cost of the device.

The invention is based inter alia on the recognition of the fact that, although
the different types of data have different formats, the same error correction means can be
used for the correction of errors present in the data by organizing these different types of

data, which in point of fact means that blocks of identification information and blocks of user



The invention is based inter alia on the recognition of the fact that, although the different types of data
have different formats, the same error correction means can be used for the correction of errors
present in the data by organizing these different types of data, which in point of fact means that blocks
of identification information and blocks of user 3 31 O@ober 2005 information ofZh©simivex 2RAFnitude

are generated, said identification information consisting of ¢co ratively. small items of information
which, by VHRIEGH B PR ST PR R 7 Sl A AL SR CORPHET SRS carrier
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in the opening paragraph is characterized, according to the invention, in that the permanent
15 information comprises address information and disc information.

In said address information the permanent information may include address
information and disc information. The address information then comprises, for example,
information about the track numbers and sector numbers. The disc information then
comprises alarge number of information carrier parameters.

20 In accordance with a further aspect of the invention a device of the type
defined in the opening paragraph is characterized, according to the invention, in that the
organization means further include addition means for adding dummy bytes of predetermined
value to the identification information.

This device has the advantage that it is thus nearly aways possible to give the

25 different types of datathe appropriate format in an efficient manner so asto allow afaster
error correction to be achieved. This can be useful in the case that the magnitude of an
identification information block is not a submultiple of the magnitude of a user information
block. At the instant that a given type of data cannot be given the desired format with only
the rewritable information and the permanent information, dummy bytes are added in order to

30 obtain said desired format. Since said addition of the dummy bytes is effected in the device
for scanning the information carrier this addition does not result in alower data capacity (i.e.
the capacity for rewritable information) on the information carrier. In order to enable the data
to be corrected appropriately with the aid of the error correction meansit is obvious that
during the computation of the parities associated with the data (this is effected before the data



error correction to be achieved. This can be useful in the case that the magnitude of an identification
information block is not a submultiple of the magnitude of a user information block. At the instant that
a given type of data cannot be given the desired format with only the rewritable information and the
permanent information, dummy bytes are added in order to 30 obtain said desiredil{Octuiier200e said
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A further embodiment is characterized in that the predetermined number of

15 tracksistwo, each track including eight address information areas, each address information
area comprising 15 bytes of address information, and in that the addition means are adapted
to add eight dummy bytes of non-zero value to the identification information, particularly the
value FF in hexadecimal notation.

The choice of the predetermined value of the dummy bytesis not arbitrary. By

20  giving the dummy bytes a non-zero value (in the present case the value FF in hexadecimal
notation) it is prevented that the parities to be calculated all assume the value zero in the case
that the Disc Info comprises only zeros. Indeed, in the case that both the dummy bytes and
the Disc Info comprise only zeros thiswill result in all parities having the value zero when
the parities are calcul ated.

25 The invention further relates to a method of manufacturing, which is
characterized in that the identification information is arranged so as to be spread over the
information carrier.

Theinvention further relates to an information carrier, which is characterized
in that the identification information comprises parities calculated on the basis of the

30 identification information.



20 giving the dummy bytes a non-zero value (in the present case the value FF in hexadecimal
notation) it is prevented that the parities to be calculated all assume the value zero in the case that the
Disc Info comprises only zeros. Indeed, in the case that both the dummy bytes and the Disc Info
comprise only zeros this will result in all parities having the value zero when the 3a0tesbar@005

calculated. 25 The inventjon furtheé[ r%l‘zte toamethgf of manufactur,wg), which is char?cterized in
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elucidated by means of thguelDuig ahesetipton wiohs erelddipienisonviikti opfesenes to the
accompanying drawings,.in whjch Figure 1 diagrammatically shows a rewritable informatiop carrier,
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Figures baafadeatioalogfanence numerals. 15 Figure 1 diagrammatically shows a rewritable
information carrier 1, in Fﬁwprﬁs nt case%;? D Ré'é\forma ion c?rrier. The invention is not limited to a
DVR information carrie fe " ARARABB 'gﬂ\éﬁ %Sa?]éeg{ﬁg Th ARG %%'c%ggfrfgf’
exanmple, an@D-RW or a DVD-RW. The information carrier 1 has a recording area 2 having an inner
diameter 3 and an outer, | iamest%m. The recor in(g;f are 2 consé%ts of tracks (not shown in

gure’5 shows an example € Organization means.

Like elementsin different Figures bear identical reference numerals.

15 Figure 1 diagrammatically shows a rewritable information carrier 1, in the
present case a DVR information carrier. The invention is not limited to a DVR information
carrier but is can also be applied to any other information carrier such as, for example, a
CD-RW or aDVD-RW. Theinformation carrier 1 has arecording area 2 having an inner
diameter 3 and an outer diameter 4. The recording are 2 consists of tracks (not shown in

20 Figurel), in the present case with aland/groove recording, which are intersected by address
information areas 5. The starting points of the address information areas are radially aligned
along theradial lines 6. Thislayout of the information carrier servesto illustrate the
invention.

As stated, the address information areas comprise information relating to a

25 multitude of information carrier parameters. By way of example the following disc
parameters are mentioned: disc category, version number, disc size, maximum transfer rate,
the number of recording layers, the type of recording layer (for example rewritable) and
recording speed.

Figure 2 shows an example of the structure of a data block with parities of

30 rewritable data on a so-called DVR information carrier. The data block 7 comprises 216
bytes of data, the data in the data block being protected by a Reed Solomon Code having 32
parities 8. The total length is consequently 248 bytes or 248 symbols. In the present case, one
symbol has a size of aone byte. This data block is obtained by reading the rewritable



20 Figure 1), in the present case with a land/groove recording, which are intersected by address
information areas 5. The starting points of the address information areas are radially aligned along the
radial lines 6. This layout of the information carrier serves to illustrate the invention. As stated, the
address information areas comprise information relatirg to a 25 multitude of inf@in@twhe=26es
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correction code the first 8 bytes, represented by the dummy block 9, are added by defining
15 them at FF in hexadecimal notation in the decoder (or in the organization means 46, see
Figure 4). This means that these bytes are not on the disc. In this way, both the header
information and the rewritable information can be corrected by means of the same hardware.
Thus, the total header block, just like the data block, comprises 120 + 120 + 8 = 248 bytes.
This standard header block isreferred to as aframe. As stated, the header blocks include a
20  multitude of disc parameters. Since these parameters relate to one and the same information
carrier each header block has the same content. In the present example the header block is
generated by reading two successive groove tracks or two successive land tracks with address
information areas. These address information areas may be provided all over the information
carrier but their presence may also be restricted to the so-termed lead-in zone and/or the lead-
25 out zone.
It will be evident that both Figure 2 and Figure 3 show the logic structures of
the data and header blocks and not their physical structures because, for example, the Disc
Info is present in the headers spread over the information carrier.
Figure 4 diagrammatically shows a device for scanning an information carrier,
30 for example the DVR information carrier as shown in Figure 1. The device has drive means
26 for rotating the information carrier 1 and aread head 27 for reading the tracks on the
information carrier. The read head 27 comprises an optical system of a known type intended
for generating alight spot 28 focused on atrack of the information carrier by means of alight

beam 29 guided by optical elements such as a collimator lens 39, for collimating the light



Figure 4). This means that these bytes are not on the disc. In this way, both the header information
and the rewritable information can be corrected by means of the same hardware. Thus, the total
header block, just like the data block, comprises 120 + 120 + 8 = 248 bytes. This standard header
block is referred to as a frame. As stated, the header Mocks include a 20 multitu@& Oktbber20@Bneters.
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read signal is demodulated. The method of demodulating obviously depends on the method
by which the data has been modulated (for a more detailed description of this process
reference is made to the example as shown in Figure 5). It is possible that the rewritable
information has been modulated in another manner than the permanent information present in
20 the headers, i.e. the rewritable information for example with a so-termed (1,7) RLL code and
the permanent information for example with a(2,7) RLL code. The device further includes an
address detector 35, for detecting the addresses and the Disc Info present in the header fields,
and positioning means 36 for the coarse positioning of the read head 27 in aradial direction
of the track. On the basis of the signals 47 obtained from the address detector 35 the
25 organization means 46 can generate the data blocks and header blocks as shown in Figure 2
and Figure 3 and can supply these blocks to the error correction means 45, thus enabling both
the permanent information and the rewritable information present on the DVR information
carrier to be corrected by the same error correction means 45. In order the enable the data
blocks and the header blocks to be generated from the demodul ated read signal the
30 organization means should store the Disc Info bytes of two revolutions and should combine
them with 8 dummy bytes so asto form a header block (or Disc Info block) of 248 bytes.
Said addition of the dummy bytes is effected by addition means. These addition means form

part of the organization means 46. Thus, the dummy bytes are added to the header block after



a beam splitting cube 43, a polarizing beam splitting cube, a pellicle or a retarder. The device includes
tracking means 32 coupled to the read head 27 to receive the tracking error signal from the read head
27 and to control the tracking actuator 30. During reading the read means 34 receive the read signal.

The read signal 44 is subsequently 15 transferred to a®d received by the organiZitiGctobeasCss. In

these organization means 46 the read signal is demodulated. The method of demodulating obviousl|
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computer $ysttonar from a user and to control the device by 5 means of control lines 38, for example

a system bus connectecg:Io the_drive means 26, the positioning means 36, the address detector 35, the
tracljltngg means 32 and Hg%%e%%%vgsngrﬁampleo t?ne organlz%non Means. AS st%eg ?he
organization means 46 take care that the various ECC blocks, i.e. the header blocks and the

data blocks, are generated. In Figure 5 thisisillustrated for the generation of the header
blocks. The read signal 44 and the signal 47 from the address detector 35 are applied to the
demodulator 49 to the control the demodulation. The demodulator demodulates the read

20 signal 44 and splits the demodulated read signal into an address data component 50 and a
Disc Info component 51. The address data serves as a so-called pointer 53 for storing the
Disc Info at the correct location in the memory 52. The address data inter aliaincludes the
track number and the segment number. On the basis of thisinformation it is possible to
calculate at which position the Disc Info is to be stored (for example that the Disc Info of
25  each even track number and 0™ segment is to be stored at the first position of the memory
52). The signal 47 from the address detector 35 is added to the address data component 50
and the Disc Info component 51 in order to control the splitting of the demodulated read
signal. The Disc Info in the Disc Info component is subsequently loaded into the memory 52.
Once the entire memory has been loaded with Disc Info (and the dummy bytes 9) this
30 information can be applied to the error correction means 45.
Likewise, the data blocks associated with the rewritable information can be
generated and supplied to the same error correction means 45.
Although the invention has been described with reference to the above

embodiments, it is obvious that alternative embodiments may be used in order to achieve the



For this purpose, the system control unit 37 includes a control circuit, for example a microprocessor, a
program memory and control gates for carrying out the processes as described hereinafter. The
system control unit 37 may also be implemented in a state 10 machine in logic circuits. In another
embodiment the device may include, in addition to theead means 34, write meah©folier @009
optically readable marks on an information carrier of a_recoydable type, which enable the&Fevice to
perform bomTTR AEFURCHSHETRIE DB RERG. HEPER A e S PR APl e
organizatigndeans: Meckats R4 by e Ay adautme possietdterieadat tharid headariplst e G blocks, i.e.
the header hlocks and the data blocks, are generated. In Figure 5 this is illustrated for the generation
of the headhi 115c23) FHREX BN Hh LI D LGP PH A Lo UL e PR mppied to
the demodntiitptHdpe ipeanarthatidanadidatienthgiedematidatamhdermidedaiesrtbe read 20 signal
44 and splits the. demodulated read signal into, an address data compaonent 50 and a .Disc Info
compBner RS AE BRI S DO B P TS DA LIS RIS e
correct locatioausethiomieswesdr? i fveatastdiesst diatiteater thkianietiodes ¢éher tackatiomber and the
segment number. On th ‘g j this information it is possible to calculate at which position the Disc
1o 1 to I PSRV I 7 2 QAR EGb AT LR B o S fbent s o
be stored gtddediideasitienpdtibecousmay be2jseihe signal 47 from the address detector 35 is added
to the address data conl_p(ﬁgnt 50 Sﬂd.the isc .Info cor%?nent 1 in order E%gontrol th@ srplitting of
the demodulated read ia FHREEDIS MBI AR TR0 2O SeHR AT S %atﬁlérr?t@;1 8ded into
the memonpHibi nQiwedhieaotee memory has been loaded with Disc Info (and the dummy bytes 9) this
30 information can be applied to the error correction means 45. Likewise, the data blocks associated
with the rewritable information can be generated and supplied to the same error correction means 45.
Although the invention has been described with reference to the above embodiments, it is obvious
that alternative embodiments may be used in order to achieve the 9 31 October 2005 same goal. For
example, the invention is by no means limited to the present example of data



and header blocks of 248 bytes. Any length is possible for the data and header block. In addition, any
arbitrary number of dummy bytes may be added to the rewritable information and/or the permanent
information. Moreover, the invention is neither ligpited to error 5 correction proceSieSattimre2685h
symbol has the size of one byte. The error correction process to be used for the present invention is
not limited to the method of error correction as described in US 4,413,340; alternatively, other known
error correction processes such as the product code or the picket code may be used. Furthermore,
the inventioh B1&8umed to reside in any novel feature and/or 10 combination of features. 10
CLAIMS: 31 October 2005 1. A device for scanning an information carrier (1), which information carrier
carries identification information (10, 11) and user information (7, 8), the identification information (10,
11) being spread over the information carrier and the information including data (7, 13) and parities (8,
12), which device includes read means (42, 34) for reading the 5 information present on the
information carrier, the device including error correction means (45) for the correction of errors in the
informatior), characterized jn that the device further includes organization means (46) for the
organizatin of the infor AR &L SR HA AR PR FRTHHA AR TG the user
informatiorageiedieapriftes e hiotheteorofl At elidusscnsor (o 072 8)) whevdeneictdamed in Claim
1, characterijzed in th jdentification , informatiop (10,.11) compris ermanent information (10,
12y anct i LA B0 O o GRS 7o) LB L SRR A P B ok Elhoe s
claimed indatai(m, 2.3y achodetize (8rid)aithierpeeneaient ubdoread tinea(t42, 134 dorrsdingdaress
inforn]ition ?50%§.ri1d disc inE}ormF tionf 51).4. A de.vicef‘ as claimed Iin Claim 1, characterized in that the
organtzatidfl OGS AETRUHAL MIREN LR GA TSLARE YRdcRongistig Sﬂﬂfrﬁ%ﬁé‘%”@)%‘ﬁs
predeterm{@syifoakine cdréotibie ifl emiiis aticheimfanmation, Gy actgrized in that the device further

includes organization means (46) for the organization of the information in such a manner
that both the identification information and the user information can be processed by the error

correction means (45).

10
2. A device asclaimed in Claim 1, characterized in that the identification
information (10, 11) comprises permanent information (10, 11) and in that the user
information (7, 8) comprises rewritable information (7, 8).

15 3. A device asclaimed in Claim 2, characterized in that the permanent

information (10, 11) comprises address information (50) and disc information (51).

4. A device asclaimed in Claim 1, characterized in that the organization means
(46) further include addition means (46) for adding dummy bytes (9) of predetermined value
20 totheidentification information (10, 11).

5. A deviceasclaimed in Claim 1, characterized in that the device further

includes write means.

25 6. A device asclaimed in Claim 1, where the information carrier (1) has a pattern
of substantially parallel tracks, the tracks comprising address information areas (5) and data
areas (2), the address information areas (5) including the identification information,

characterized in that the organization means (46) are further adapted to collect the



5. A device as claimed in Claim 1, characterized in that the device further includes write means. 25 6.
A device as claimed in Claim 1, where the information carrier (1) has a pattern of substantially parallel
tracks, the tracks comprising address informatiqq areas (5) and data areas (2), BeGctdbes2005
information areas (5) including the identification information, characterized in that the organization
means (46) are furtheriﬁia ted to collect the 11 31 %cér%ﬁ r 2005 identification i S?r ation (10, 11) by
rending thicBHEEL SO SRRIPR s 15) B TP BERE MG M BERSN LGRS Bl Sbsequently
organizinggfeeiaddirgsiinfanberiiir aKs aneasibseduéntp egiaisi atpimeatindsiaiformatienantesized in
that the predetermined number of tracks is two, each track including eight address information areas

(5), each E%iress information area comprising 15 bytes of address information, and in that the
addition means (46) are adapted to add eight dummy bytes (9) of non-zero value to the identification

inf ti 10, 11), icularly th lue FF in h decimal notation. 10 8. A thod

Irgz:r:mfgcl'?u TI(‘lg an i%f(?ra r I%%i%r é?ﬁa\éa{él,e%{g #&H%%%E%%%%%ﬁg&mg%Hbegﬁ%gg'g.gaeceiving

ideimilﬁ‘;?‘timﬁﬂ.{iefm?'gmﬂ%w%)e@:”ﬁk’i.ng‘“?jf“gmg. t_' hyt?mr(&dyﬁfwmo iﬂmiewl(g)a,lea:hls ct o). d
culatin rites on e Dasis or Ine | Ification ormalion an umm 1es , d.
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information (10, 20 1 parities (12), characterized, in that the identification information (10, 11) is
arrangedt S B Y SO TR R i P51 R BT claimmed in Claim ,
charagterized in that the dummy bytes (9) have a non-zero value, particularly the value FF in

hexadecmgj}l hotation. A method of manufacturing an information carrier (1), the method comprising

the following steps:

a receiving identification information (10, 11),
b. receiving dummy bytes (9) of predetermined value,
15 c. calculating parities (12) on the basis of the identification information (10, 11)
and dummy bytes (9),
d. adding the parities (12) to the identification information (10, 11),
e outputting the identification information (10, 11) and parities (12),
f. providing the information carrier (1) with the identification information (10,

20 11) and parities (12), characterized in that the identification information (10, 11) is arranged

so as to be spread over the information carrier (1).

9. A method as claimed in Claim 8, characterized in that the dummy bytes (9)
have a non-zero value, particularly the value FF in hexadecimal notation.





