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Description

Technical Field

�[0001] This invention related to an optical disc recording/�reproducing method, an optical disc and an optical disc device.

Background Art

�[0002] Conventionally, optical recording media such as a disc- �shaped optical recording medium and a card-�shaped
optical recording medium using an optical or magneto-�optical signal recording/ �reproducing method have been developed
and provided on the market. As such optical recording media, there have been known read-�only memory type recording
media such as a so- �called compact disc (CD), so-�called write-�once type recording media which enable data writing once
on the user side, and rewritable recording media which enable so-�called overwrite such as a magneto-�optical (MO) disc.
�[0003] In an optical disc device for carrying out writing/�reading of data onto/�from a disc-�shaped recording medium, a
laser diode for emitting a light beam for information recording/�reproduction and a photodetector for detecting a reflected
light of a light beam radiated onto an optical disc are provided. Using an optical head on which focusing servo and
tracking servo are performed on the basis of the detection output from the photodetector, speed servo is performed on
a spindle motor and the optical disc is rotated at a constant angular velocity or a constant linear velocity while a recording
track of the optical disc is scanned with a light beam, thereby carrying out data recording/�reproduction.
�[0004] In a magneto-�optical disc system prescribed by the International Organization for Standardization (ISO), blocked
codes are employed.
�[0005] In the format of magneto- �optical disc prescribed by the ISO, the direction of user data is equal to the direction
of data on the disc as shown in Fig. 1. In an ECC block using blocked codes, the direction of correction codes is interleaved
with respect to the direction of data on the disc in order to improve the capability of correcting burst errors. Also, in this
format, data immediately after frame synchronization FS belong to separate identical correction codes, and the second
data from frame synchronization FS belong to separate identical error correction codes. Similarly, data immediately
before frame synchronization FS belong to separate identical error correction codes.
�[0006] At the time of recording on the optical disc of such a format, when all the user data sent from the application
side for one ECC block is written into a buffer memory 302 through an arbiter 301, as shown in Fig.�2A, an ECC processing
section 303 starts error correction coding. After coding of all the data in one ECC block is completed, the coded data is
sent from the buffer memory 302 to modulation means and channel encoding is started. Thus, channel-�encoded data
is recorded in the user data area on the disc.
�[0007] At the time of reproduction, reproduction data obtained from the disc is channel- �decoded by demodulation
means. When all the data for one ECC block is written into the buffer memory 302 through the arbiter 301, as shown in
Fig. �2B, the ECC processing section 303 starts decoding. After decoding of all the data in one ECC block is completed,
the user data is taken out from the buffer memory 302 and is sent to the application side.
�[0008] As described above, in the magneto-�optical disc system prescribed by the ISO, the direction of user data is
equal to the direction of data on the disc, and the direction of error correction codes is interleaved with respect to the
direction of data on the disc. Therefore, at the time of recording, error correction coding cannot be started unless all the
user data for one block is written into the buffer memory. Unless coding of all the data in the block is completed, channel
encoding of coded data cannot be started and hence channel-�encoded data cannot be recorded onto the disc. At the
time of reproduction, decoding cannot be started unless reproduction and channel decoding of all the reproduction data
for one block are completed. Unless decoding of all the data in the block is completed, the user data cannot be taken
out from the buffer memory. Thus, the latency time therefor is a fixed delay at the time of recording/ �reproduction. As the
ECC block size increases, the fixed delay increases in proportion to the block size.
�[0009] In the case where special recording/ �reproduction is carried out such as after- �recording for reproducing, process-
ing and then recording data during a short period of time by effectively utilizing the random accessibility as a feature of
the optical disc, it is desired that the fixed delay at the time of recording/ �reproduction is as short as possible.
�[0010] In the case of special recording/�reproduction such as after-�recording, it is necessary to have a buffer memory
corresponding to the time required for data processing between reproduction operation and recording operation and for
access on the disc, in order to carry out continuous reproduction operation at a high speed, data processing and then
continuous recording operation for securing a transfer rate. Also, not only a transfer rate which is approximately twice
higher is required for carrying out reproduction and recording operation, but also the transfer rate needs to be higher for
the time required for data processing and for access on the disc.
�[0011] In the case of after-�recording, it is considered that data may be recorded at a position on the disc from where
it is reproduced. In the case of continuous reproduction and recording, too, the recording position is close to the repro-
duction position. Therefore, only a short access time is required and the data processing time may be problematical. In
general, a frame synchronizing signal FS is provided at the header part of a frame. If bit slip is generated, re-�synchro-
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nization can be carried out by using the frame synchronizing signal FS. If bit slip is generated at a halfway point of a
frame, the timing is shifted in the portion following that point and demodulation cannot be carried out accurately, or the
position of demodulated data is shifted. As a result, a data error is generated. After that, when a frame synchronizing
signal FS is detected at the header part of the next frame, the correct timing is obtained and the data is accurately
reproduced. That is, the data immediately after the frame synchronizing signal FS is more resistant to an error caused
by bit slip, in comparison with the data immediately before the frame synchronizing signal FS.
�[0012] Meanwhile, there has been recently a remarkable increase in the capacity of the ROM (read only memory)
disc and the RAM (random access memory) disc using optical recording. Shortening of the wavelength of a semiconductor
laser used for the optical head of the optical disc recording/�reproducing device and increase in the numerical aperture
(NA) of an objective lens for condensing a light beam onto the information recording surface of the optical disc are realized.
�[0013] Reduction in the spot size is known as a technique for realizing a high- �density phase-�change type optical disc
having a capacity greater than that of a DVD-�RAM. The spot size on the recording medium is substantially provided by
λ/NA, and can be reduced by a technique using a short-�wavelength semiconductor laser light source made of GaN or
ZnSe or a technique of increasing the NA of the objective lens by a two-�group lens represented by a solid immersion
lens (SIL).
�[0014] For example, on the assumption of λ = 640 nm and NA = 0.85, the diameter of the spot is approximately 0.75
Pm on the medium. If signals are recorded/ �reproduced by using RLL�(1, 7) modulation, a linear recording density of
approximately 0.21 Pm/bit can be realized.
�[0015] As typical modulation codes of a modulation system having a broad detection window of the channel suitable
for high- �density recording/�reproduction, an RLL�(1, 7) code and an RLL �(2, 7) code are known.
�[0016] RLL�(1, 7) modulation is a type of modulation with a run length limited (RLL) code having a finite maximum
inversion interval of waveform string, in which the minimum run of bit information (symbol) 0 is 1 and the maximum run is 7.
�[0017] In RLL (1, 7) �modulation, when converting data having a basic data length of m bits to a variable- �length code
(d, k; m, n; r), for example, data having a basic data length in qual to 2 bits is converted to a variable-�length code (1, 7;
2, 3; 2) having a minimum run d of 0 equal to 1 bit, a maximum run k of 0 equal to 7 bits, a basic data length m equal to
2 bits, a basic code length n equal to 3 bits and a maximum constraint length r equal to 2 bits, by using a conversion
table including a code for restraining continuation of the minimum length d of 0 of the channel bit string of the RLL�(1, 7)
code for a predetermined number of times. For this RLL�(1, 7) modulation, the following conversion table is used.�

�[0018] In this RLL �(1,7) modulation, if the bit interval of the recording waveform string is T, the minimum inversion
interval Tmin is equal to 2T. If the bit interval of the data string is Tdata, the minimum inversion interval Tmin is equal to
1.33 �(= (m/n)��Tmin = (2/3)��2)�Tdata. The maximum inversion interval Tmax is equal to 8�(= 7+1) �T �(= (m/n) ��Tmax) �Tdata
= (2/3) ��8Tdata = 5.33Tdata. The detection window Tw is equal to 0.67�(= 2/3) �Tdata.
�[0019] On the other hand, in RLL�(2, 7) modulation, when converting data having a basic data length of m bits to a
variable-�length code (d, k; m, n; r), for example, data having a basic data length m qual to 2 bits is converted to a variable-
length code (2, 7; 1, 3; 2) having a minimum run d of 0 equal to 2 bits, a maximum run k of 0 equal to 7 bits, a basic data
length m equal to 1 bit, a basic code length n equal to 3 bits and a maximum constraint length r equal to 2 bits, by using
a conversion table including a code for restraining continuation of the minimum length d of 0 of the channel bit string of
the RLL �(2, 7) code for a predetermined number of times. For this RLL �(2, 7) modulation, the following conversion table
is used.�

RLL �(1,7;�2,3; �2)
Data Code

i = 1 11 00x

10 010
01 10x

i = 2 0011 000 00x

0010 000 010
0001 100 00x
0000 100 001

RLL�(2,7; 1, 3; 2)
Data Code

i = 1 11 10 00
10 01 00

i = 2 011 001000
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�[0020] In this RLL �(2,7) modulation, if the bit interval of the recording waveform string is T, the minimum inversion
interval Tmin (= (d+1) �T) is equal to 3T. If the bit interval of the data string is Tdata, the minimum inversion interval Tmin
is equal to 1.5 �(= (m/n)��Tmin = (1/2) ��3) �Tdata. The maximum inversion interval Tmax (= (k+1)�T) is equal to 8 �(= 7+1)�T
(= (m/n)��Tmax) �Tdata = (1/2)��8Tdata = 4.0Tdata. The detection window Tw (= (m/n)��T) is equal to 0.5�(= 1/2) �Tdata.
�[0021] In the optical disc system using an optical head having a high-�NA objective lens, it is necessary to enhance
the error correction capability in order to cope with errors due to the influence of dust particles or scratches on the optical
disc surface onto the light beam. To enhance the error correction capability, codes are increased or the ECC block is
increased. Moreover, there is proposed a method of interleaving and collectively blocking the error correction codes in
order to broaden the ECC block to the size equivalent to one track on the inner circumference of the disc.
�[0022] If blocked codes are used, a block size of not smaller than 64 KB can be constituted as user data even when
general GF �(28) is used as codes.
�[0023] In addition, the present Assignee has proposed, in the Japanese Publication of Unexamined Patent Application
No. Hei 9-285899, an optical disc recording/�reproducing method, an optical disc and an optical disc device in which
address information is provided as a part of data within a frame so that a common data format is used for both a read-
only disc and a recordable disc. According to this technique, in a block format determined as shown in Fig.�3, the code
length of the ECC block is 196 (172 information words and 24 parity words), the interleave length is 384, the number of
sectors in this block is 16, the number of frames per sector is 49, the number of data within a frame is 96, and the user
data per sector is equivalent to 4 KB. The data of 24 bytes within the leading frame of each sector is address information.
The direction of data on the disc corresponds to frames 0, 1, 2, ..., 783 (blocks = total sectors).
�[0024] In the block format shown in Fig.�3, the interleave length is long in comparison with the frame length, and the
header data of each frame is not on the same code but is concentrated at one of the four codes.
�[0025] Thus, it is an object of the present invention to provide an optical disc recording/�reproducing method, an optical
disc and an optical disc device for recording/ �reproduction of data in a disc format such that the fixed delay at the time
of recording/�reproduction can be reduced.
�[0026] It is another object of the present invention to provide an optical disc recording/�reproducing method, an optical
disc and an optical disc device for recording/�reproduction of data in a disc format such that correction incapability caused
by concentration of data of a specified position within a frame to a specified code can be avoided.
�[0027] In the case of reproduction, the correction capability with respect to a product code (PRC) can be improved by
strategy. However, this can be realized on the assumption that correction processing is carried out for a plurality of times.
�[0028] On the other hand, in the ECC block formed by interleaving and collectively blocking error correction codes so
as to broaden the ECC block to the size corresponding to one track on the inner circumference of the disc for improving
the error correction capability, the code structure is in one direction and therefore the number of times of correction is
basically one.
�[0029] At the time of recording, too, the product code must be encoded in two directions, that is, parity generation
must be carried out. However, if blocked codes are used, encoding is carried out only in one direction.
�[0030] Thus, if the block size of the ECC block is the same, the fixed delay at the time of recording/�reproduction is
smaller for the ECC block using blocked codes which require a smaller number of times of correction, than in the case
where the product code is used.
�[0031] Moreover, the fixed delay at the time of recording/�reproduction can be significantly reduced by causing the
direction of user data (input/�output order) to be equal to the direction of correction codes as shown in Fig. �4. In the case
of Fig. �4, the direction of correction codes and the direction of user data are made coincident with each other, using the
same capacity as that of the magneto-�optical disc prescribed by the ISO.
�[0032] In the optical disc system having such a disc format that the direction of correction codes and the direction of
user data are made coincident with each other, in reproduction, correction operation for reproduction data is carried out
from when transmission of data for one ECC block from the demodulator is completed. This is because the direction of
correction codes is interleaved with respect to the direction of data on the disc. Then, the user data can be transmitted
to the buffer memory from when correction of one code is completed. That is, it is not necessary to wait for correction
operation for one ECC block. This is because the direction of correction codes and the direction of user data are made

(continued)

RLL�(2,7; 1, 3; 2)
Data Code
010 10 01 00

000 00 01 00
i = 3 0011 00 00 1000

0010 00 10 0100
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equal to each other.
�[0033] Similarly, in recording, coding can be started at the time when necessary data for generating one code is
transmitted, without waiting for user data for one ECC block from the buffer memory. After that, when coding of one
ECC block is completed, the data is transmitted to the modulator and recorded onto the disc.
�[0034] The operation timing in this optical disc system is shown in Fig.�5, in comparison with the above-�described case
of the magneto-�optical disc system. As shown in Fig. �5, the fixed delay at the time of recording/�reproduction can be
reduced by the amount of "margin" in reproduction and recording. Also, a margin can be provided for data processing
in reproduction and recording. Alternatively, the total data processing time and therefore the buffer memory can be
reduced. In addition, since the direction of correction codes is the same as the direction of user data, no memory for
data rearrangement is required and the hardware structure can be minimized. Also, since less data transmission/�reception
takes place between the buffer memory and the external device, bus arbitration can be easily carried out.
�[0035] Moreover, higher resistance to errors can be obtained by dispersing words within the same code to a broad
range of words within the frame.
�[0036] Patent Abstracts of Japan JP 513, 5503 relates to improving the reliability of dates by detecting errors in units
related to the resync unit. Data is read and written in horizontal rows. Correction data is generated vertically, in columns.
�[0037] SCHOUHAMER IMMINK K A: "THE DIGITAL VERSATILE DISC (DVD): SYSTEM REQUIREMENTS AND
CHANNEL CODING" SMPTE JOURNAL, SMPTE INC. SCARSDALE, N.Y, US, vol. 105, no. 8, 1 August 1996
(1996-08-01), pages 483-489, XP000627183 ISSN: 0036-1682; relates to the digital versatile disc, its system requirement
and channel coding.

Disclosure of the Invention

�[0038] Aspects of the present invention are defined in claims 1, 16 and 31.
�[0039] According to embodiments of the present invention, data recording/ �reproduction is carried out, for example, in
a format such that interleave processing is performed on error correction codes so as to collectively block the error
correction codes into an error correction block and that the input/�output order of user data in an ECC block as an error
correction block is made coincident with the direction of processing of the error correction codes.
�[0040] Also, according to embodiments of the present invention, data recording/�reproduction is carried out, for example,
in a disc format such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of
frames, the block length of the ECC block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

 and {code length � interleave length}�/ �{segment length � number of sub- �sectors}�%number of sub-�sectors (where
%indicates modulo) and the number of sub-�sectors are prime numbers, respectively.
�[0041] Also, according to embodiments of the present invention, data recording/�reproduction is carried out, for example,
in a disc format such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of
frames, the block length of the ECC block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 



EP 0 992 994 B1

6

5

10

15

20

25

30

35

40

45

50

55

�(where p = number of segments: natural number)�
and when the code length is divisible by q (where q = number of subblocks: natural number), {{code length/q} � inter-
leave length} �/ �{segment length � number of sub- �sectors} �%number of sub- �sectors (where % indicates modulo) and the
number of sub- �sectors are prime numbers, respectively.
�[0042] Morever, according to embodiments of the present invention, data recording/ �reproduction is carried out, for
example, in a disc format such that the number of data within the segment is smaller than the number of data within the
frame and that the correction code position is updated for each segment while the interleave rule is met in causing the
data position on the disc to correspond to the data position on the ECC block.
�[0043] Also, according to embodiments of the present invention, data recording/�reproduction is carried out, for example,
in a disc format such that the correction code position is updated by one byte.
�[0044] Also, in the optical disc recording/�reproducing method and the optical disc device according to embodiments
of the present invention, data recording/�reproduction is carried out, for example, in a disc format such that the ECC block
is constituted by one or more sectors, the sector is constituted by a plurality of frames, the block length of the ECC block
is expressed by the following equation, 

and a sector ID is provided holding the following relations. 

�(where k is a natural number) 

�(where p = number of segments: natural number)
�[0045] Also, in the optical disc recording/�reproducing method and the optical disc device according to embodiments
of the present invention, data recording/ �reproduction is carried out, for example, in a disc format such that {code length
� interleave length} �/ �{segment length � number of sectors} %number of sectors (where % indicates modulo) and the
number of sectors are prime numbers, respectively.
�[0046] In addition, according to embodiments of the present invention, data recording/�reproduction is carried out, for
example, in a disc format such that the number of sectors is 2n and that {code length � interleave length}�/ �{sector ID
length � number of sectors} is an odd number.
�[0047] Also, in the optical disc recording/ �reproducing method and the optical disc device according to embodiments
of the present invention, data recording/�reproduction is carried out, for example, in a disc format such that the number
of data within the segment is smaller than the number of data within the frame and that the correction code position is
updated for each segment while the interleave rule is met in causing the data position on the disc to correspond to the
data position on the ECC block.
�[0048] Morever, according to embodiments of the present invention, data recording/ �reproduction is carried out, for
example, in a plurality of disc formats having different ECC block sizes in accordance with the setting of the number of
sectors and interleave length.

Brief Description of the Drawings

�[0049]
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Fig. 1 schematically shows the frame structure within an ECC block in the format of a magneto-�optical disc prescribed
by the ISO.
Figs.�2A and 2B schematically show the flow of data in recording/ �reproduction operation with respect to the magneto-
optical disc prescribed by the ISO.
Fig. �3 schematically shows an exemplary frame structure within an ECC block in a disc format previously proposed
by the present Assignee.
Fig. �4 schematically shows the structure of an ECC block in which the direction of user data is the same as the
direction of correction codes.
Fig. �5 shows the operation timing in an optical disc system, comparing a conventional ECC block in which the direction
of user data is different from the direction of correction codes and an ECC block in which the direction of user data
is the same as the direction of correction codes.
Fig. �6 schematically shows the structure of an ECC block in an optical disc system according to the present invention.
Figs.�7A and 7B schematically show the structure of frames within the ECC block shown in Fig.�6.
Fig. �8 schematically shows the data configuration within a sector in the optical disc system employing the ECC block.
Fig. �9 schematically shows the relation between the data configuration within the sector and ECC (information words
and parity).
Fig. 10 schematically shows the frame structure within the ECC block.
Fig. �11 schematically shows the arrangement and structure of data units within the ECC block.
Fig. �12 schematically shows user data in the optical disc system.
Fig. �13 schematically shows the frame structure within the ECC block in the case where one ECC block is constituted
by one sector.
Figs.�14A and 14B schematically show another frame structure within the ECC block.
Fig. �15 schematically shows the data configuration within the sector in the case of the frame structure shown in Figs.
14A and 14B.
Fig. �16 schematically shows the relation between the data configuration within the sector and ECC (information
words and parity) in the case of the frame structure shown in Figs.�14A and 14B.
Fig. �17 schematically shows the arrangement and structure of data units within the ECC block in the case of the
frame structure shown in Figs. �14A and 14B.
Fig. �18 is a block diagram showing the structure of a disc drive of an optical disc recording/�reproducing device for
carrying out recording/ �reproduction of user data onto/�from an optical disc according to the present invention.
Fig. �19 is a schematic cross- �sectional view showing the structure of an aspherical two-�group objective lens unit
provided in an optical head of the disc drive.
Fig. �20 is a block diagram showing a recording/�reproduction processing unit in the optical disc recording/�reproducing
device.
Figs.�21A and 21B schematically show the flow of data in recording/�reproduction operation carried out by the optical
disc recording/ �reproducing device.
Fig. �22 schematically shows another structure of the ECC block in the optical disc system according to the present
invention.
Fig. �23 schematically shows the frame structure within the ECC block shown in Fig.�22.
Fig. �24 schematically shows the arrangement and structure of data units within the ECC block shown in Fig.�22.
Fig. �25 schematically shows another structure of the ECC block in the optical disc system according to the present
invention.
Figs.�26A and 26B schematically show the frame structure in the ECC block shown in Fig.�25.
Fig. �27 schematically shows the data configuration within the sector in the optical disc system employing the ECC
block shown in Fig. �25.
Fig. �28 schematically shows the frame structure within the ECC block shown in Fig.�25.
Fig. �29 schematically shows the arrangement and structure of data units within the ECC block shown in Fig.�25.
Figs.�30A and 30B schematically show another structure of the ECC block in the optical disc system according to
the present invention.
Figs.�31A and 31B schematically show the frame structure in the ECC block shown in Fig.�30B.
Fig. �32 schematically shows the data configuration within the sector in the optical disc system employing the ECC
block shown in Fig. �30B.
Fig. �33 schematically shows the frame structure within the ECC block shown in Fig.�30B.
Fig. �34 schematically shows the arrangement and structure of data units within the ECC block shown in Fig.�30B.

Best Mode for Carrying Out the Invention

�[0050] Preferred embodiments of the present invention will now be described in detail with reference to the drawings.
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�[0051] In an optical disc system according to the present invention, an ECC block having a block format as shown in
Fig. �6 is employed.
�[0052] The ECC block shown in Fig.�6 is constituted by binding codes of 206 information words and 29 parity words
for 320 lines. Therefore, the ECC block has a code length of 235 (206 information words and 29 parity words) and an
interleave length of 320. If each code of 235 words with respect to each "g" is expressed by D�(i, j) (where i= 0 to 234, j
= 0 to 319) as shown in Fig.�6, the code is generated to satisfy the following Equation 1. 

�[0053] In this Equation 1, g �(x) is a generating polynomial and is expressed by g�(x) = (x- �α28)�·�(x-�α27)...�(x- �α2), where α
is the root of the original polynomial f�(x) = x8+x4+x3+x2+x0 on GF�(28).
�[0054] With respect to the data of the ECC block, the number of data of one frame is 100 bytes as shown in the frame
structure of Fig.�7A. When this data is (1, 7)-modulated, the number of data equal to 100 bytes per frame is changed to
1200 channels as shown in Fig.�7B. In the frame structures shown in Figs. �7A and 7B, B�(s, t, u, v) is modulated to m�(s,
t, u, w), where "s" represents the sector, "t" represents the frame, "u" represents the segment, "v" represents the data
(bytes), and "w" represents the channel after modulation. In addition, a DCC channel or the like for appending a DCC
code to the control of DC components in the (1, 7) modulation system by each DC control cell (DCC) may be provided.
�[0055] A segment is equivalent to 20 bytes, which is equal to the sector ID length. Since a segment has 20 bytes
equivalent to the sector ID length, the number of segments within a frame is 5.
�[0056] The number of sectors in this ECC block is 16 and the number of frames per sector is 47. The user data per
sector is equivalent to 4 KB.
�[0057] Fig. �8 shows the configuration of recording/�reproduction data on the disc. As shown in Fig.�8, a frame sync part
FS is appended to the header of a channel string on the frame (channel) basis. Also, APC and VFO parts are appended
to the header of every 47 frames (channels) and a postamble PO is appended to the last part, thus constituting one
sector. In this case, APC is a light-�emitting pattern area for controlling the recording laser power at the time of recording.
VFO is a pattern area for applying PLL for clock extraction at the time of reproduction. As the frame sync part FS, a
unique pattern for realizing channel synchronization which does not appear in the modulation rule, is used. In this
embodiment, the frame sync FS0 indicating the header of the sector is discriminated from the other frame sync parts
FS1. However, a sector sync part SS may be inserted between VFO and FS.
�[0058] The relation between the data configuration within the sector and ECC (information words and parity) is shown
in Fig. �9, and the frame structure within the ECC block is shown in Fig. �10.
�[0059] In this embodiment, the number of sectors is 16 = 24, and k = 1 holds. Therefore, in causing the data position
on the disc to correspond to the data position on the ECC block on the assumption that the code length is an odd number
while the number of data within the segment is smaller than the number of data within the frame, a disc format is used
such that the correction code position is updated for each segment while the interleave rule is met. Thus, the one-�to-
one correspondence between the data on the disc and the data on the ECC block can be realized.
�[0060] In the ECC block shown in Fig.�6, the direction of data on the disc is provided by the rising order of B �(s, t, u, v),
that is, by the arrangement numbers from the upper position to the lower position in the order of s, t, u and v. The relation
between D�(i, j) and B�(s, t, u, v) is expressed by the following equation. 

In this equation, [r] is the maximum positive integer not exceeding r, and % indicates modulo. This is similarly applied
in the following description.
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�[0061] The leading segment of the leading frame of each sector represents the sector ID.
�[0062] In this embodiment, since the segment has 20 bytes, the number of sectors is 16, the interleave length is 320,
and k = 1 holds, the following relation is obtained. 

�(where k = 1) �
That is, 20 � 16 = 320 � 1 is obtained. In the above- �described arrangement, the sector ID corresponds to the first one
word of information words of all the correction codes, and the user data corresponds to the second and subsequent
words of information words of all the correction codes. Therefore, the direction of user data can be made equal to the
direction of correction codes without being disturbed by the header.
�[0063] The arrangement of data units within the ECC block is shown in Fig. 11, and the structure of data units is shown
in Fig. �12. H�(g, h) is header information, that is, sector ID information. U �(g, h) is user data. E�(g, h) is an error detection
code (EDC) of the user data. "g" is the number of data units, and "h" is the number of data.
�[0064] The direction of EDC (direction of error detection) may also be the same as the direction of ECC codes. Error
detection with EDC is performed on the entire data of the data unit, that is, the user data and EDC.
�[0065] EDC is generated to satisfy the following Equation 2, for example.�

�[0066] In this Equation 2, g �(x) is a generating polynomial and is expressed by g�(x) = (x- �α3)�·�(x- �α2)�·�(x- �α1)�·�(x- �α0), where
α is the root of the original polynomial f �(x) = x8+x4+x3+x2+x0 on GF �(28).
�[0067] The header information H�(g, h) includes information which is used as ID by, for example, the CPU of the control
section, and a part of this information might be used as physical address information such as the sector. In addition, the
header information may include information such as the preface of the disc. Moreover, the error detection code may be
appended to this information. The sector ID may include an area for dummy data or the like which is replaced by a
synchronization pattern. This has no meaning to the application side and the CPU of the control section.
�[0068] The user data U�(g, h) and the result of detection using the error detection code E�(g, h) are also used by the
CPU of the control section. However, only the user data U�(g, h) must be transmitted to the application side.
�[0069] The arrangement in which the direction of the user data U�(g, h) is made equal to the direction of the error
detection codes E�(g, h) is expressed by the following relational expressions between D�(i, j) and U�(g, h), E�(g, h).�

where h is 0 to 4095 and g is 0 to 15 
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where h is 0 to 3 and g is 0 to 15
�[0070] As for the header information H�(g, h), the following relation expression is obtained. 

where h is 0 to 19 and g is 0 to 15
�[0071] In reproduction, by carrying out EDC check after correction for a necessary quantity, the user data can be
immediately sent to the application side. That is, it suffices only to wait for completion of the correction operation for the
data unit and it is not necessary to wait for the correction operation for one block. Moreover, after the end of the correction
operation of the data unit, it is possible to send the user data to the application side as soon as the required correction
operation of codes is completed without waiting for completion of EDC check, then carry out EDC check at the last part
of the data unit and send the result to the CPU.
�[0072] In recording, error correction codes can be generated while the user data is sent from the application side. At
the time when transmission of information words of one code is completed, parity words corresponding to the code can
be generated.
�[0073] The error detection codes EDC, too, can be generated at the time when the user data for one data unit is sent.
�[0074] Thus, by carrying out the EDC generation operation simultaneously with transmission of the user data, then
carrying out arithmetic operation with respect to the transmitted information words in the user data portion of each error
correction code, and carrying out arithmetic operation with respect to the generated parity in the parity word portion, the
error detection codes EDC can be generated.
�[0075] By using the above- �described disc format, the header data (B�(x, x, 00)) of the leading segment of each frame
is dispersed by the number of sectors at every segment length, and is dispersed to 16 codes for every 20 lines within
the interleave length, as shown in Fig. �11. Therefore, correction incapability due to concentration of data of a specified
position within a frame to a specified code can be avoided, and higher resistance to errors generated by bit slip can be
obtained.
�[0076] When the number of sectors is to be reduced in order to reduce redundancy such as a pre-�header, the above-
described sectors may be gathered into an actual sector.
�[0077] In the case where the data is used for purposes other than AV, for example, for a computer storage, it may be
desired to reduce the file size. In the computer storage, a defective area is avoided by substitution. Therefore, in some
cases, there may be employed a format for reducing the ECC block even though the error correction capability is lowered.
Further, there is also an advantage such that discs of two similar formats can be handled in a common device. For
example, though one ECC block is constituted by 16 sectors in the above-�described embodiment, an independent ECC
block for each sector enables recording/�reproduction with discs of the same physical format.
�[0078] The frame structure within the ECC block in the case where one ECC block is constituted by one sector is
shown in Fig.�13.
�[0079] In the frame structure shown in Fig.�13, data of one sector constitutes one ECC block, and user data of one
ECC block constitutes one data unit. In this case, too, the direction of data within the data unit may be the same as the
direction of ECC.
�[0080] The frame structure within the ECC block in the case where the structure of the ECC block is the same as that
of Fig.�6 while the number of sectors is 32 is shown in Figs.�14A and 14B.
�[0081] In this frame structure, the number of data within a frame is 50 bytes, as shown in Fig. �14A, and 50 bytes per
frame is (1, 7)-modulated to 600 channels, as shown in Fig.�14B. That is, a segment has 10 bytes (120 channels) and
a frame has 5 segments = 50 bytes (600 channels). Address information is included in one segment.
�[0082] The structure in which the number of sectors within the ECC block is 32 is shown in Fig.�15. The frame structure
within the ECC block is shown in Fig. �16.
�[0083] The arrangement of data units within the ECC block is shown in Fig.�17. As shown in Fig. �17, the number of
data units within the ECC block is 16.
�[0084] In the case where ID information of the data unit is to be sent to the CPU, the address information of sector 0
is expressed by H�(0, 0 to 9) and the address information of sector 1 is expressed by H�(0, 10 to 19). Then, H�(0, 0 to 19)
or information necessary for ID obtained therefrom is used as ID information of the data unit 0.
�[0085] As the number of sectors is thus increased, the segment becomes smaller. Therefore, in comparison with the
case of the disc format shown in Figs.�6 to 12, correction incapability due to concentration of data of a specified position
within a frame to a specified code can be avoided further, and higher resistance to errors generated by bit slip can be
obtained.
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�[0086] Next, for recording/�reproduction of user data onto/�from an optical disc of such a format, an optical disc recording/
reproducing device having the following structure is used, for example.
�[0087] This optical disc recording/ �reproducing device has a disc drive 100 of a structure as shown in Fig.�18, in which
an optical disc 101 is rotationally driven at a constant angular velocity by a spindle motor 102 while the information
recording surface of the optical disc 101 is scanned with a laser beam by an optical head 110, thus optically recording/
reproducing information.
�[0088] The optical head 110 provided in the disc drive 100 has a semiconductor laser (LD) 103 as a light source for
radiating a laser beam for recording/ �reproduction to the optical disc 101. The light emitted from the semiconductor laser
103 is collimated by a collimating lens 104 and passes through a diffraction grating 105 for size spot generation. After
that, the light becomes incident on an aspherical two-�group objective lens unit 120 through a beam splitter 106 and a
quarter-�wave plate 107, and is condensed onto the information recording surface of the optical disc 101 by the aspherical
two-�group objective lens unit 120. A part of the light emitted from the semiconductor laser 103 is reflected by the beam
splitter 106, then led to an emission power monitor detector 109 through a condenser lens 108, and used for automatic
power control for controlling the laser power on the information recording surface. A reflected light (that is, a reproduction
signal) from the optical disc 101 is reflected by the beam splitter 106 and then led to a detection optical path. A part of
this light is reflected by a beam splitter 111, then made incident on a servo signal detector 114 through a condenser
lens 112 and a cylindrical lens 113, and then photoelectrically converted. The remaining part of the light is made incident
on an RF signal detector 117 through lenses 115, 116 and then photoelectrically converted. In this optical head 110, a
focusing error signal is generated by using an astigmatic method, and a tracking error signal is generated by using a
differential push-�pull method. In this case, a servo error signal and a reproduction RF signal are detected by the two
signal detectors 114, 117. However, only one detector may suffice.
�[0089] The aspherical two-�group objective lens unit 120 has a first electromagnetic actuator 122 for driving a first lens
121, and a second electromagnetic actuator 124 for driving a second lens 123, as shown in Fig.�19. The second lens
123 is mounted on the second electromagnetic actuator 124 movable in the direction of optical axis and in the direction
of tracks, and has a numerical aperture of approximately 0.5. The first lens 121 is mounted on the first electromagnetic
actuator 122 different from the second electromagnetic actuator 124, above the second lens 123, and is controllable at
an arbitrary position on the optical axis.
�[0090] This optical disc recording/�reproducing device has a recording/�reproduction processing block 200 having a
structure as shown in Fig.�20 and connected to the disc drive 100 for carrying out recording/�reproduction by scanning
the information recording surface of the optical disc 100 by the optical head 110.
�[0091] This recording/�reproduction processing block 200 has a computer or central processing unit (CPU) 202 and
an arbitration processing section 203 for carrying out transmission/�reception of user data and control data to/�from the
application side through an application I/F circuit 201. A buffer memory 204 and an ECC processing section 205 are
connected to the arbitration processing section 203. Also, an in-�sector timing generator 206 and a reproduction timing
generator 207 are connected to the arbitration processing section 203.
�[0092] The recording/�reproduction processing block 200 also has a modulation section 208 to which recording data
is supplied from the arbitration processing section 203 at the time of recording, and a pattern generation section 211
and a selector section 212 which operate in accordance with a timing signal provided by the in-�sector timing generator
206. The modulation section 208 performs modulation processing conformable to the RLL�(1, 7) modulation rule on the
recording data supplied from the arbitration processing section 203, and supplies the modulation output to the selector
section 212. The pattern generation section 211 generates APC, VFO and PO patterns. The selector section 212 selects
the outputs of the modulation section 208 and the pattern generation section 211 in accordance with a timing signal
provided by the in-�sector timing generator 206, thus generating and supplying a recording channel signal to the disc
drive 100.
�[0093] The in- �sector timing generator 206 carries out RLL�(2, 7) demodulation on a reproduction signal of an address
area (sector ID area) AR2 of the optical disc 101 supplied from the disc drive 100 so as to obtain address information,
and supplies the address information as sector position information to the CPU 202. Also, the in-�sector timing generator
206 generates each timing signal within the sector on the basis of the sector position information, and controls the
operation of the modulation section 208, the pattern generation section 211 and the selector section 212 at the time of
recording. At the time of reproduction, the in-�sector timing generator 206 supplies a reference timing signal to the
reproduction timing generator 207. The CPU 202 carries out access control for recording/ �reproducing the user data on
the basis of the control data provided from the application side and the sector position information provided by the in-
sector timing generator 206.
�[0094] Moreover, the recording/�reproduction processing block 200 has a synchronization detection section 213 and
a demodulation section 214, to both of which a reproduction channel signal is supplied from the disc drive 100 at the
time of reproduction. The synchronization detection section 213 detects a synchronizing signal included in the repro-
duction channel signal and supplies the detected synchronizing signal to the reproduction timing generator 207. Then,
the demodulation section 214 carries out RLL�(1, 7) demodulation processing, on the reproduction channel signal, cor-
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responding to RLL�(1, 7) modulation processing in the modulation section 208 on the basis of a timing signal provided
by the reproduction timing generator 207 so as to generate reproduction data, and supplies the reproduction data to the
arbitration processing section 203.
�[0095] In the recording/�reproduction processing block 200 of such a structure, in recording, user data is sent from the
application side to the ECC processing section 205 and ID information and reserved data are sent from the CPU 202,
as shown in Fig.�21A. Then, IDE generation and EDC generation are carried out by the ECC processing section 205 and
ECC encoding is carried out. Thus, data within the ECC block is prepared on the buffer memory 204.
�[0096] The ECC processing section 205 starts coding at the time when necessary data for generating one code is
supplied, without waiting for arrival of user data for one ECC block onto the buffer memory 204.
�[0097] After that, when coding for one ECC block is completed, the data within the ECC block prepared on the buffer
memory 204 is RLL �(1, 7)-modulated by the modulation section 208 at the timing of the sector to be recorded, indicated
by a timing signal from the in- �sector timing generator 206. The modulated data is sent to the disc drive 100 through the
selector section 212, as a recording channel signal to which the APC, VFO, SS and PO patterns generated by the pattern
generation section 211 are appended. The recording channel signal is then recorded into the user area of the optical
disc 101.
�[0098] In this case, in the arbitration processing section 203, rearrangement of the respective data is carried out by
arbitrating address signals for the buffer memory generated from each block.
�[0099] On the other hand, in reproduction, a synchronizing signal is detected from a reproduced reproduction channel
signal by the synchronization detection section 213 and is supplied to the reproduction timing generator 207, thus
performing synchronization protection. Then, RLL�(1, 7) demodulation is carried out by the demodulation section 214 on
the basis of the timing and reproduction data is sent to the buffer memory 204, as shown in Fig.�21B. Then, ECC decoding
is carried out by the ECC processing section 205 and EDC check and IDE check are carried out. In the ECC processing
section 205, correction operation for the reproduction data is started at the time when transmission of data for one ECC
block from the demodulation section 214 is completed, and transmission of the user data is started at the time when
correction of one code is completed. That is, it is not necessary to wait for the correction operation for one ECC block.
�[0100] In the above-�described embodiments, the code position (word) is updated on the segment basis corresponding
to the length of header; that is, sector ID. However, in realizing correspondence of the data position on the disc to the
data position on the ECC block on the assumption that the number of data within the segment is smaller than the number
of data within the frame, the correction code position may be updated for each segment while the interleave rule is met,
and data recording/ �reproduction may be carried out in a disc format such that the ECC block is constituted by one or
more sectors, the sector is constituted by a plurality of frames, the block length of the ECC block is expressed by the
following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and {code length � interleave length}�/ �{segment length � number of sub-�sectors}�%number of sub- �sectors (where %
indicates modulo) and the number of sub- �sectors are prime numbers, respectively.
�[0101] For example, with respect to an ECC block in which the code length obtained by binding and blocking codes
of 207 information words and 28 parity words for 320 lines is 235 (207 information words and 28 parity words) and in
which the interleave length is 320, as shown in Fig.�22, the data has the frame structure shown in Fig. �7 and has the data
configuration within the segment shown in Fig.�8, similarly to the ECC block having a code length of 235 (206 information
words and 29 parity words) and an interleave length of 320 shown in Fig. �6.
�[0102] That is, the ECC block shown in Fig. �6 is the same as an ECC block having the following structure.�
number of sectors = 16, number of frames = 47, frame length = 100 bytes
code length = 235, interleave length = 320
sector ID = 20, k = 1



EP 0 992 994 B1

13

5

10

15

20

25

30

35

40

45

50

55

segment length = 20, p = 1, number of sub-�sectors = 16
�[0103] As for the ECC block shown in Fig.�22, the user data within the ECC block is 64 KB and the number of constituent
sectors is 16.
�[0104] The frame structure within the ECC block of this case is shown in Fig.�23, and the arrangement and structure
of data units are shown in Fig.�24. H�(g, h) represents header information, that is, sector ID information. R�(g, h) represents
20-�byte information at the leading part of each data unit. U �(g, h) represents user data. E�(g, h) represents an error
detection code (EDC) of the user data. "g" is the number of data units, and "h" is the number of data.
�[0105] In the ECC block shown in Fig.�22, the direction of data on the disc is provided by the rising order of B �(s, t, u,
v), that is, by the arrangement numbers from the upper position to the lower position in the order of s, t, u and v. The
relation between D�(i, j) and B�(s, t, u, v) is expressed by the following equation. 

�[0106] The arrangement in which the direction of the user data U�(g, h) is made equal to the direction of the error
detection codes E�(g, h) is expressed by the following relational expressions between D �(i, j) and R�(g, h), U�(g, h), E�(g, h). 

where h is 0 to 19 and g is 0 to 15 

where h is 0 to 4095 and g is 0 to 15 

where h is 0 to 3 and g is 0 to 15
�[0107] As for the header information H�(g, h), the following relation expression is obtained. 
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where h is 0 to 19 and g is 0 to 15
�[0108] Thus, in the ECC block shown in Fig.�22, specified data within the frame, for example, the leading data of the
frame are dispersed to 16 positions at every 20 codes. The sector ID has 20 bytes at the leading part of each sector.
�[0109] The ECC block shown in Fig. �13 in which one ECC block is constituted by one sector is the same as an ECC
block having the following structure.�
number of sectors = 1, number of frames = 47, frame length = 100 bytes
code length = 235, interleave length = 20
sector ID = 20, k = 1
segment length = 20, p = 1, number of sub-�sectors = 1
�[0110] In this ECC block, the user data within the ECC block has 4 KB and the number of constituent sectors is 1.
The leading data of the frame are dispersed to one position at every 20 codes. The sector ID has 20 bytes at the leading
part of each sector.
�[0111] Further, the ECC block of the format shown in Figs. �14 to 17 is the same as an ECC block having the following
structure.�
number of sectors = 32, number of frames = 47, frame length = 50 bytes
code length = 235, interleave length = 320
sector ID = 10, k = 1
segment length = 10, p = 1, number of sub-�sectors = 32
�[0112] In this ECC block, the user data within the ECC block has 64 KB and the number of constituent sectors is 32.
The leading data of the frame are dispersed to 32 positions at every 10 codes. The sector ID has 10 bytes at the leading
part of each sector.
�[0113] In the ECC block shown in Fig.�22, the user data within the ECC block has 64 KB and the number of constituent
sectors is 16, similarly to the ECC block shown in Fig.�6. Thus, the sector ID is concentrated. However, in an ECC block
having a structure such that
number of sectors = 16, number of frames = 100, frame length = 47 bytes
code length = 235, interleave length = 320
sector ID = 20, k = 1
segment length = 5, p = 4, number of sub-�sectors = 64,
the number of user data within the ECC block is 64 KB and the number of constituent sectors is 16. The leading data
of the frame are dispersed to 64 positions at every five codes. Thus, the sector ID is dispersed to four positions for every
five bytes.
�[0114] Moreover, in an ECC block having a structure such that
number of sectors = 16, number of frames = 50, frame length = 94 bytes
code length 235, interleave length = 320
sector ID = 20, k = 1
segment length = 10, p = 2, number of sub-�sectors = 32,
the number of user data within the ECC block is 64 KB and the number of constituent sectors is 16. The leading data
of the frame are dispersed to 32 positions at every 10 codes. Thus, the sector ID is dispersed to two positions for every
10 bytes.
�[0115] By thus dispersing specified words within the frame, that is, sector ID, higher resistance to errors can be obtained.
�[0116] In addition, in realizing correspondence of the data position on the disc to the data position on the ECC block
on the assumption that the number of data within the segment is smaller than the number of data within the frame,
specified words within the frame may be dispersed to a broad range by updating the correction code position for each
byte while meeting the interleave rule.
�[0117] For example, in an ECC block in which the code length obtained by binding and blocking codes of 207 information
words and 30 parity words for 320 lines is 237 (207 information words and 30 parity words) and in which the interleave
length is 320, as shown in Fig.�25, the number of data of one frame of the ECC block is 79 bytes as shown in the frame
structure of Fig.�26A, and is modulated to 948 channels by (1, 7) modulation as shown in Fig.�26B.
�[0118] In the frame structure shown in Figs.�26A and 26B, B�(s, t, u, v) is modulated to m �(s, t, u, w), where "s" represents
the sector, "t" represents the frame, "u" represents the segment, "v" represents the data (bytes), and "w" represents the
channel after modulation. In addition, a DCC channel or the like for appending a DCC code to the control of DC components
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in the (1, 7) modulation system by each DC control cell (DCC) may be provided.
�[0119] The configuration of recording/�reproduction data on the disc is shown in Fig.�27. As shown in Fig.�27, a frame
sync part FS is appended to the header of a channel string on the frame (channel) basis. Also, APC and VFO parts are
appended to the header of every 60 frames (channels) and a postamble PO is appended to the last part, thus constituting
one sector. In this case, APC is a light- �emitting pattern area for controlling the recording laser power at the time of
recording. VFO is a pattern area for applying PLL for clock extraction at the time of reproduction. As the frame sync part
FS, a unique pattern for realizing channel synchronization, which does not appear in the modulation rule, is used. In this
embodiment, as the frame sync FS, the frame sync FS0 indicating the header of the sector is discriminated from the
other frame sync parts FS 1. However, a sector sync part SS may be inserted between VFO and FS.
�[0120] In this ECC block, the following structure is employed.�
number of sectors = 16, number of frames = 60, frame length = 79 bytes
code length = 237, interleave length = 320
sector ID = 20, k = 1
segment length = 1, p = 20, number of sub-�sectors = 320
Thus, in realizing correspondence of the data position on the disc to the data position on the ECC block, the correction
code position is updated for each segment, that is, for each byte while the interleave rule is met. By doing so, the one-
to-�one correspondence between the data on the disc and the data on the ECC block can be realized.
�[0121] The frame structure within the ECC block is shown in Fig.�28.
�[0122] In the ECC block shown in Fig.�25, the direction of data on the disc is provided by the rising order of B �(s, t, u,
v), that is, by the arrangement numbers from the upper position to the lower position in the order of s, t, u and v. The
relation between D�(i,� j) and B �(s, t, u, v) is expressed by the following equation. 

�[0123] By this arrangement, the one-�to-�one correspondence between the data of one block on the disc and the entire
data on the ECC block can be realized while the interleave rule is met. In this case, the header, that is, sector ID
corresponds to the first one word of information words of all the correction codes, and the user data corresponds to the
second and subsequent words of information words of all the correction codes. Therefore, the direction of user data can
be made equal to the direction of correction codes without being disturbed by the header.
�[0124] The arrangement of data units within the ECC block and the structure of data units are shown in Fig.�29. H�(g,
h) is header information, that is, sector ID information. R �(g, h) is 20-�byte information at the leading part of each data
unit. U�(g, h) is user data. E�(g, h) is an error detection code (EDC) of the user data. "g" is the number of data units, and
"h" is the number of data.
�[0125] The arrangement in which the direction of the user data U�(g, h) is made equal to the direction of the error
detection codes E�(g, h) is expressed by the following relational expressions between D �(i, j) and R�(g, h), U�(g, h), E�(g, h). 

where h is 0 to 19 and g is 0 to 15 
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where h is 0 to 4095 and g is 0 to 15 

where h is 0 to 3 and g is 0 to 15
�[0126] As for the header information H�(g, h), the following relation expression is obtained. 

where h is 0 to 19 and g is 0 to 15
�[0127] Thus, in the ECC block shown in Fig.�25, the number of user data within the ECC block is 64 KB and the number
of constituent sectors is 16. The leading data of the frame are dispersed to 320 positions uniformly for each code. The
sector ID is dispersed for each byte.
�[0128] In the ECC block shown in Fig.�25, the number of sub-�sectors is 320 and the leading data of the frame is
dispersed at 320 positions uniformly for each code. However, in an ECC block having the number of sub-�sectors equal
to 160 and having a structure such that
number of sectors = 16, number of frames = 60, frame length = 158 bytes
code length = 237, interleave length = 320
sector ID = 20, k = 1
segment length = 1, p = 20, number of sub-�sectors = 160,
the number of user data within the ECC block is 64 KB and the number of constituent sectors is 16. The leading data
of the frame are dispersed to 160 positions at every two codes. Thus, the sector ID is dispersed for every byte.
�[0129] Although the number of sectors is 16 in the ECC block shown in Fig.�25, the number of sectors can be changed.
�[0130] For example, in an ECC block having the number of sectors equal to 32 and having a structure such that
number of sectors = 32, number of frames = 30, frame length = 79 bytes
code length = 237, interleave length = 320
sector ID = 10, k = 1
segment length = 1, p = 10, number of sub-�sectors = 320,
the number of user data within the ECC block is 64 KB and the number of constituent sectors is 32. The leading data
of the frame are dispersed to 320 positions uniformly for each code. Thus, the sector ID is dispersed for every byte.
�[0131] Alternatively, in an ECC block having the number of sectors equal to 64 and having a structure such that
number of sectors = 64, number of frames = 15, frame length = 79 bytes
code length = 237, interleave length = 320
sector ID = 5, k = 1
segment length = 1, p = 5, number of sub-�sectors = 320,
the number of user data within the ECC block is 64 KB and the number of constituent sectors is 64. The leading data
of the frame are dispersed to 320 positions uniformly for each code. Thus, the sector ID is dispersed for every byte.
�[0132] Moreover, in the ECC block shown in Fig.�25, the number of user data within the ECC block is 64 KB. However,
in an ECC block having a structure such that
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number of sectors = 16, number of frames = 30, frame length = 79 bytes
code length = 237, interleave length = 160
sector ID = 10, k = 1
segment length = 1, p = 10, number of sub-�sectors = 160,
the number of user data within the ECC block is 32 KB and the number of constituent sectors is 16. The leading data
of the frame are dispersed to 160 positions uniformly for each code. Thus, the sector ID is dispersed for every byte.
�[0133] Also, by using a disc format such that when the code length is divisible by q (where q = number of subblocks:
natural number), {{code length/q} � interleave length} �/�{segment length � number of sub-�sectors} �%number of sub-
sectors (where % indicates modulo) and the number of sub-�sectors are prime numbers, respectively, correction inca-
pability due to concentration of data of a specified position within the frame to a specified code can be avoided.
�[0134] Specifically, for example, an ECC block in which the code length obtained by binding and blocking codes of
208 information words and 30 parity words for 320 lines is 238 (208 information words and 30 parity words) and in which
the interleave length is 320, as shown in Fig.�30A, is constituted by two subblocks as shown in Fig.�30B. The frame
structure of the data of the ECC block is shown in Fig.�31A. As shown in Fig. �31A, the number of data of one frame is
119 bytes, and is modulated to 1428 channels by (1, 7) modulation as shown in Fig.�31B.
�[0135] In the frame structure shown in Figs.�31A and 31B, B�(s, t, u, v) is modulated to m �(s, t, u, w), where "s" represents
the sector, "t" represents the frame, "u" represents the segment, "v" represents the data (bytes), and "w" represents the
channel after modulation. In addition, a DCC channel or the like for appending a DCC code to the control of DC components
in the (1, 7) modulation system by each DC control cell (DCC) may be provided.
�[0136] The configuration of recording/�reproduction data on the disc is shown in Fig.�32. As shown in Fig.�32, a frame
sync part FS is appended to the header of a channel string on the frame (channel) basis. Also, APC and VFO parts are
appended to the header of every 40 frames (channels) and a postamble PO is appended to the last part, thus constituting
one sector. In this case, APC is a light- �emitting pattern area for controlling the recording laser power at the time of
recording. VFO is a pattern area for applying PLL for clock extraction at the time of reproduction. As the frame sync part
FS, a unique pattern for realizing channel synchronization, which does not appear in the modulation rule, is used. In this
embodiment, as the frame sync FS, the frame sync FS0 indicating the header of the sector is discriminated from the
other frame sync parts FS1. However, a sector sync part SS may be inserted between VFO and FS.
�[0137] In this ECC block, the following structure is employed.�
number of sectors = 16, number of frames = 40, frame length = 119 bytes
code length = 238, interleave length = 320
sector ID = 20, k = 2
segment length = 1, p = 20, number of sub-�sectors = 320
number of subblocks = 2
Thus, in realizing correspondence of the data position on the disc to the data position on the ECC block, the correction
code position is updated for each segment, that is, for each byte while the interleave rule is met. By doing so, the one-
to-�one correspondence between the data on the disc and the data on the ECC block can be realized.
�[0138] The frame structure within the ECC block is shown in Fig.�33.
�[0139] In the ECC block shown in Fig.�30B, the direction of data on the disc is provided by the rising order of B �(s, t, u,
v), that is, by the arrangement numbers from the upper position to the lower position in the order of s, t, u and v. The
relation between D�(i, j) and B�(s, t, u, v) is expressed by the following equation. 

�[0140] If the block is not divided into subblocks, {code length � interleave length}�/ �{segment length � sub-�sector length}
%number of sub- �sectors = 238 and the number of sub-�sectors equal to 320 are not prime numbers with respect to each
other. However, if the block is not divided into subblocks, {{code length/q (where q is the number of subblocks: natural
number)} � interleave length}�/ �[segment length � number of sub-�sectors} %number of sub-�sectors =119 and the number
of sub-�sectors equal to 320 are prime numbers with respect to each other. By continuously arranging the sub-�sectors
on the disc, the one- �to-�one correspondence between the data of one block on the disc and the entire data on the ECC
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block can be realized while the interleave rule is met. In this case, the header, that is, sector ID corresponds to the first
two words of information words of all the correction codes, and the user data corresponds to the third and subsequent
words of information words of all the correction codes. Therefore, the direction of user data can be made equal to the
direction of correction codes without being disturbed by the header.
�[0141] The arrangement of data units within the ECC block and the structure of data units are shown in Fig.�34. H�(g,
h) is header information, that is, sector ID information. R �(g, h) is 20-�byte information at the leading part of each data
unit. U�(g, h) is user data. E�(g, h) is an error detection code (EDC) of the user data. "g" is the number of data units, and
"h" is the number of data.
�[0142] The arrangement in which the direction of the user data U�(g, h) is made equal to the direction of the error
detection codes E�(g, h) is expressed by the following relational expressions between D �(i, j) and R�(g, h), U�(g, h), E�(g, h). 

where h is 0 to 19 and g is 0 to 15 

where h is 0 to 4095 and g is 0 to 15 

where h is 0 to 3 and g is 0 to 15
�[0143] As for the header information H�(g, h), the following relation expression is obtained. 

where h is 0 to 39 and g is 0 to 15
�[0144] Thus, in the ECC block shown in Fig. �30B, the number of user data within the ECC block is 64 KB and the
number of constituent sectors is 16. The leading data of the frame are dispersed to 320 positions uniformly for each
code. The sector ID is dispersed for each byte.
�[0145] As is clear from the above description, according to the present invention, data recording/ �reproduction is carried
out in a format such that interleave processing is performed on error correction codes so as to collectively block the
error correction codes into an error correction unit and that the input/�output order of user data in an ECC block as an
error correction unit is made coincident with the direction of processing of the error correction codes. Thus, coding can
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be started at the time when necessary data for generating one code is transmitted, without waiting for transmission of
data for one ECC block. Also, transmission of user data can be started at the time when correction of one code is
completed, without waiting for completion of correction operation for one ECC block. Therefore, the fixed delay at the
time of recording/�reproduction can be significantly reduced. Also, a margin can be provided for data processing in
reproduction and recording, or the buffer memory can be reduced by reducing the total data processing time. In addition,
since the direction of correction codes is the same as the direction of user data, no memory for rearrangement of data
is required and the hardware structure can be minimized. Moreover, since less data transmission/�reception takes place
between the buffer memory and the external device, bus arbitration can be easily carried out.
�[0146] Thus, the present invention can provide an optical disc recording/�reproducing method, an optical disc and an
optical disc device for recording/�reproducing data in a disc format such that the fixed delay at the time of recording/
reproduction can be reduced.
�[0147] Also, according to the present invention, data recording/ �reproduction is carried out, for example, in a disc format
such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of frames, the block
length of the ECC block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and {code length � interleave length}�/ �{segment length � number of sub-�sectors}�%number of sub- �sectors (where %
indicates modulo) and the number of sub- �sectors are prime numbers, respectively. Thus, correction incapability due
to concentration of data of a specified position within a frame to a specified code can be avoided, and higher resistance
to errors generated by bit slip can be obtained.
�[0148] Also, according to the present invention, data recording/ �reproduction is carried out, for example, in a disc format
such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of frames, the block
length of the ECC block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and when the code length is divisible by q (where q = number of subblocks: natural number), {{code length/q} � inter-
leave length} �/ �{segment length � number of sub- �sectors} �%number of sub- �sectors (where % indicates modulo) and the
number of sub- �sectors are prime numbers, respectively. Thus, correction incapability due to concentration of data of
a specified position within a frame to a specified code can be avoided, and higher resistance to errors generated by
bit slip can be obtained.
�[0149] Moreover, according to the present invention, data recording/�reproduction is carried out, for example, in a disc



EP 0 992 994 B1

20

5

10

15

20

25

30

35

40

45

50

55

format such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of frames,
the block length of the ECC block is expressed by the following equation, 

a sector ID is provided holding the following relations, 

�(where k is a natural number) 

�(where p = number of segments: natural number)�
and {code length � interleave length}�/ �{segment length � number of sectors}�%number of sectors (where % indicates
modulo) and the number of sectors are prime numbers, respectively. Thus, correction incapability due to concentration
of data of a specified position within a frame to a specified code can be avoided, and higher resistance to errors
generated by bit slip can be obtained.
�[0150] Thus, the present invention can provide an optical disc recording/�reproducing method, an optical disc and an
optical disc device for recording/ �reproducing data in a disc format such that correction incapability due to concentration
of data of a specified position within a frame to a specified code can be avoided.

Claims

1. An optical disc recording/�reproducing method for carrying out data recording/�reproduction in accordance with a disc
format where user data and parity word data to be recorded/�reproduced on the disc is arranged as an error correction
block comprising a plurality of rows and plurality of columns, the user data being arranged in rows of the error
correction block with the parity word data being arranged in further rows of the error correction block, the error
correction block further comprising error correction codes formed from the user data and the parity word data, each
error correction code comprising an information word portion and a parity word portion, each information word portion
comprising a column of the user data in the error correction block with the associated parity word portion also being
provided within that column of the error correction block, rows of the error correction block being accessible when
the error correction block is recorded/�reproduced on the disc, the method comprising the step of

ordering the information word portion of each error correction code to contain a number of consecutive units of
the user data within its column such that the number of consecutive units of the user data are associated with
the parity word portion of that error correction code.

2. The optical disc recording/ �reproducing method as claimed in claim 1, wherein the error correction block comprises
an ECC block and data recording/ �reproduction is carried out in a disc format such that the ECC block is constituted
by one or more sectors, the sector is constituted by a plurality of frames, the block length of the ECC block is
expressed by the following equation, 
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the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and {code length � interleave length} �/ �{segnient length � number of sub-�sectors} �%number of sub-�sectors (where
% indicates modulo) and the number of sub- �sectors are prime numbers, respectively.

3. The optical disc recording/�reproducing method as claimed in claim 2, wherein data recording/�reproduction is carried
out in a plurality of disc formats having different ECC block sizes in accordance with the setting of the number of
sectors and interleave length.

4. The optical disc recording/�reproducing method as claimed in claim 2, wherein data recording/�reproduction is carried
out in a disc format such that the number of data within the segment is smaller than the number of data within the
frame and that the correction code position is updated for each segment while the interleave rule is met in causing
the data position on the disc to correspond to the data position on the ECC block.

5. The optical disc recording/�reproducing method as claimed in claim 4, wherein data recording/�reproduction is carried
out in a disc format such that the correction code position is updated by one byte.

6. The optical disc recording/�reproducing method as claimed in claim 2, wherein data recording/�reproduction is carried
out in a disc format such that the ECC block is constituted by one or more sectors, the sector is constituted by a
plurality of frames, the block length of the ECC block is expressed by the following equation, 

and a sector ID is provided holding the following relation. 

�(where k is a natural number)

7. The optical disc recording/�reproducing method as claimed in claim 6, wherein data recording/�reproduction is carried
out in a disc format such that the number of data within the segment is smaller than the number of data within the
frame and that the correction code position is updated for each segment on the basis of sector ID length as a unit
while the interleave rule is met in causing the data position on the disc to correspond to the data position on the
ECC block.

8. The optical disc recording/�reproducing method as claimed in claim 6, wherein data recording/�reproduction is carried
out in a plurality of disc formats having different ECC block sizes in accordance with the setting of the number of
sectors and interleave length.

9. The optical disc recording/�reproducing method as claimed in claim 6, wherein disc recording/�reproduction is carried
out in a disc format such that the sector ID length is expressed by the following equation. 
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�(where p = number of segments: natural number)

10. The optical disc recording/�reproducing method as claimed in claim 9, wherein data recording/�reproduction is carried
out in a disc format such that {code length � interleave length} �/ �{segment length � number of sectors}�%number of
sectors (where % indicates modulo) and the number of sectors are prime numbers, respectively.

11. The optical disc recording/�reproducing method as claimed in claim 10, wherein data recording/�reproduction is carried
out in a disc format such that the number of sectors is 2n and that {code length � interleave length}�/ �{sector ID length
� number of sectors} is an odd number.

12. The optical disc recording/ �reproducing method as claimed in claim 1, wherein the error correction block comprises
an ECC block and data recording/ �reproduction is carried out in a disc format such that the ECC block is constituted
by one or more sectors, the sector is constituted by a plurality of frames, the block length of the ECC block is
expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and when the code length is divisible by q (where q = number of subblocks: natural number), {{code length/q} �
interleave length}�/ �{segment length � number of sub- �sectors} %number of sub-�sectors (where % indicates modulo)
and the number of sub- �sectors are prime numbers, respectively.

13. The optical disc recording/ �reproducing method as claimed in claim 12, wherein data recording/ �repro duction is
carried out in a plurality of disc formats having different ECC block sizes in accordance with the setting of the number
of sectors and interleave length.

14. The optical disc recording/�reproducing method as claimed in claim 12, wherein data recording/�reproduction is carried
out in a disc format such that the number of data within the segment is smaller than the number of data within the
frame and that the correction code position is updated for each segment while the interleave rule is met in causing
the data position on the disc to correspond to the data position on the ECC block.

15. The optical disc recording/�reproducing method as claimed in claim 14, wherein data recording/�reproduction is carried
out in a disc format such that the correction code position is updated by one byte.

16. An optical disc (101) having a disc format where user data and parity word data recorded/�reproduced on the disc
is arranged as an error correction block comprising a plurality of rows and a plurality of columns, the user data being
arranged in rows of the error correction block with the parity word data being arranged in further rows of the error
correction block, the error correction block further comprising error correction codes formed from the user data and
the parity word data, each error correction code comprising an information word portion and a parity word portion,
each information word portion comprising a column of the user data in the error correction block with the associated
parity word portion also being provided within that column of the error correction block, rows of the error correction
block being accessible when the error correction block is when recorded/�reproduced on the disc, the disc comprising:�

the information word portions of each error correction code ordered to contain a number of consecutive units
of the user data within its column such that the number of consecutive units of the user data are associated
with the parity word portion of that error correction code.
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17. The optical disc as claimed in claim 16, wherein the error correction block comprises an ECC block and having a
disc format such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of
frames, the block length of the ECC block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and {code length � interleave length}�/ �{segment length � number of sub- �sectors} �%number of sub-�sectors (where
% indicates modulo) and the number of sub- �sectors are prime numbers, respectively.

18. The optical disc as claimed in claim 17, having a plurality of disc formats having different ECC block sizes in
accordance with the setting of the number of sectors and interleave length.

19. The optical disc as claimed in claim 17, having a disc format such that the number of data within the segment is
smaller than the number of data within the frame and that the correction code position is updated for each segment
while the interleave rule is met in causing the data position on the disc to correspond to the data position on the
ECC block.

20. The optical disc as claimed in claim 19, having a disc format such that the correction code position is updated by
one byte.

21. The optical disc as claimed in claim 17, having a disc format such that the ECC block is constituted by one or more
sectors, the sector is constituted by a plurality of frames, the block length of the ECC block is expressed by the
following equation, 

and a sector ID is provided holding the following relation. 

�(where k is a natural number)

22. The optical disc as claimed in claim 21, having a disc format such that the number of data within the segment is
smaller than the number of data within the frame and that the correction code position is updated for each segment
on the basis of sector ID length as a unit while the interleave rule is met in causing the data position on the disc to
correspond to the data position on the ECC block.

23. The optical disc as claimed in claim 21, having a plurality of disc formats having different ECC block sizes in
accordance with the setting of the number of sectors and interleave length.
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24. The optical disc as claimed in claim 21, having a disc format such that the sector ID length is expressed by the
following equation. 

�(where p = number of segments: natural number)

25. The optical disc as claimed in claim 24, having a disc format such that {code length � interleave length} �/ �{segment
length � number of sectors} %number of sectors (where % indicates modulo) and the number of sectors are prime
numbers, respectively.

26. The optical disc as claimed in claim 25, having a disc format such that the number of sectors is 2n and that {code
length � interleave length}�/ �{sector ID length � number of sector} is an odd number.

27. The optical disc as claimed in claim 16, wherein the error correction block comprises an ECC block and having a
disc format such that the ECC block is constituted by one or more sectors, the sector is constituted by a plurality of
frames, the block length of the ECC block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and when the code length is divisible by q (where q = number of subblocks: natural number), {{code length/q} �
interleave length}�/ �{segment length � number of sub- �sectors}�%number of sub- �sectors (where % indicates modulo)
and the number of sub- �sectors are prime numbers, respectively.

28. The optical disc as claimed in claim 27, having a plurality of disc formats having different ECC block sizes in
accordance with the setting of the number of sectors and interleave length.

29. The optical disc as claimed in claim 27, having a disc format such that the number of data within the segment is
smaller than the number of data within the frame and that the correction code position is updated for each segment
while the interleave rule is met in causing the data position on the disc to correspond to the data position on the
ECC block.

30. The optical disc as claimed in claim 29, having a disc format such that the correction code position is updated by
one byte.

31. An optical disc device (200) comprising:�

recording/�reproducing means (100) for carrying out data recording/�reproduction in a disc format where user
data recorded/�reproduced on the disc is arranged as an error correction block comprising a plurality of rows
and a plurality of columns, the user data being arranged in rows of the error correction block with the parity
word data being arranged in further rows of the error correction block, the error correction block further comprising
error correction codes formed from the user data and the parity word data, each error correction code comprising
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an information word portion and a parity word portion, each information word portion comprising a column of
the user data in the error correction block with the associated parity word portion also being provided within
that column of the error correction block, rows of the error correction block being accessible when the error
correction block is recorded/�reproduced on the disc; and
means (202-214) for ordering the information word portion of each error correction code to contain a number
of consecutive units of the user data such that the number of consecutive units of the user data are associated
with the parity word portion of that error correction code.

32. The optical disc device as claimed in claim 31, wherein the error correction block comprises an ECC block and the
recording/ �reproducing means carries out data recording/ �reproduction in a disc format such that the ECC block is
constituted by one or more sectors, the sector is constituted by a plurality of frames, the block length of the ECC
block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and {code length � interleave length}�/ �{segment length � number of sub- �sectors} %number of sub- �sectors (where
% indicates modulo) and the number of sub- �sectors are prime numbers, respectively.

33. The optical disc device as claimed in claim 32, wherein the recording/�reproducing means carries out data recording/
reproduction in a plurality of disc formats having different ECC block sizes in accordance with the setting of the
number of sectors and interleave length.

34. The optical disc device as claimed in claim 32, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the number of data within the segment is smaller than the number of data
within the frame and that the correction code position is updated for each segment while the interleave rule is met
in causing the data position on the disc to correspond to the data position on the ECC block.

35. The optical disc device as claimed in claim 34, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the correction code position is updated by one byte.

36. The optical disc device as claimed in claim 32, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the ECC block is constituted by one or more sectors, the sector is constituted
by a plurality of frames, the block length of the ECC block is expressed by the following equation, 

and a sector ID is provided holding the following relation. 
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�(where k is a natural number)

37. The optical disc device as claimed in claim 36, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the number of data within the segment is smaller than the number of data
within the frame and that the correction code position is updated for each segment on the basis of sector ID length
as a unit while the interleave rule is met in causing the data position on the disc to correspond to the data position
on the ECC block.

38. The optical disc device as claimed in claim 36, wherein the recording/�reproducing means carries out data recording/
reproduction in a plurality of disc formats having different ECC block sizes in accordance with the setting of the
number of sectors and interleave length.

39. The optical disc device as claimed in claim 36, wherein the recording/�reproducing means carries out disc recording/
reproduction in a disc format such that the sector ID length is expressed by the following equation. 

�(where p = number of segments: natural number)

40. The optical disc device as claimed in claim 39, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that {code length � interleave length} �/�{segment length � number of sectors}
%number of sectors (where % indicates modulo) and the number of sectors are prime numbers, respectively.

41. The optical disc device as claimed in claim 40, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the number of sectors is 2n and that {code length � interleave length}�/ �{sector
ID length � number of sectors} is an odd number.

42. The optical disc device as claimed in claim 31, wherein the error correction block comprises an ECC block and the
recording/ �reproducing means carries out data recording/ �reproduction in a disc format such that the ECC block is
constituted by one or more sectors, the sector is constituted by a plurality of frames, the block length of the ECC
block is expressed by the following equation, 

the number of sub-�sectors is expressed by the following equation, 

�(where p = number of segments: natural number)�
and when the code length is divisible by q (where q = number of subblocks: natural number), {{code length/q} �
interleave length}�/ �{segment length � number of sub- �sectors} %number of sub-�sectors (where % indicates modulo)
and the number of sub- �sectors are prime numbers, respectively.

43. The optical disc device as claimed in claim 42, wherein the recording/�reproducing means carries out data recording/
reproduction in a plurality of disc formats having different ECC block sizes in accordance with the setting of the
number of sectors and interleave length.

44. The optical disc device as claimed in claim 42, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the number of data within the segment is smaller than the number of data
within the frame and that the correction code position is updated for each segment while the interleave rule is met
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in causing the data position on the disc to correspond to the data position on the ECC block.

45. The optical disc device as claimed in claim 44, wherein the recording/�reproducing means carries out data recording/
reproduction in a disc format such that the correction code position is updated by one byte.

Patentansprüche

1. Optisches Plattenaufzeichnungs-/�wiedergabeverfahren zur Durchführung einer Datenaufzeichnung/- �wiedergabe
entsprechend einem Plattenformat, in welchem auf/von der Platte aufzuzeichnende/�wiederzugebende Benutzerda-
ten und Paritätswortdaten als Fehlerkorrekturblock angeordnet sind, der mehrere Zeilen und mehrere Spalten um-
faßt, wobei die Benutzerdaten in Zeilen des Fehlerkorrekturblocks angeordnet sind, die Paritätswortdaten in weiteren
Zeilen des Fehlerkorrekturblocks angeordnet sind, der Fehlerkorrekturblock ferner aus den Benutzerdaten und den
Paritätswortdaten gebildete Fehlerkorrekturcodes umfaßt, jeder Fehlerkorrekturcode einen Informationswortab-
schnitt und einen Paritätswortabschnitt umfaßt, jeder Informationswortabschnitt eine Spalte der Benutzerdaten in
dem Fehlerkorrekturblock mit dem zugeordneten Paritätswortabschnitt umfaßt, der ebenfalls innerhalb dieser Spalte
des Fehlerkorrekturblocks angeordnet ist, wobei auf Zeilen des Fehlerkorrekturblocks zugegriffen werden kann,
wenn der Fehlerkorrekturblock auf/von der Platte aufgezeichnet/�wiedergegeben wird, �
wobei das Verfahren den Schritt umfaßt:�

Ordnen des Informationswortabschnitts jedes Fehlerkorrekturcodes in der Weise, daß er eine Anzahl von auf-
einanderfolgenden Einheiten der Benutzerdaten innerhalb seiner Spalte enthält, so daß die Zahl von aufeinan-
derfolgenden Einheiten der Benutzerdaten mit dem Paritätswortabschnitt dieses Fehlerkorrekturcodes verknüpft
sind.

2. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 1, bei dem der Fehlerkorrekturblock einen
ECC- �Block umfaßt und die Datenaufzeichnung/-�wiedergabe in einem Plattenformat durchgeführt wird, in welchem
der ECC-�Block aus einem oder mehreren Sektoren besteht, der Sektor aus mehreren Rahmen besteht, die Block-
länge des ECC-�Blocks durch die folgende Gleichung ausgedrückt wird: 

die Zahl der Untersektoren durch die folgende Gleichung ausgedrückt wird: 

�(worin p = Zahl der Segmente: natürliche Zahl)�
und {Codelänge x Verschachtelungslänge} / {Segmentlänge x Zahl der Untersektoren} % Zahl der Untersektoren
(worin % modulo bedeutet) bzw. die Zahl der Untersektoren Primzahlen sind.

3. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 2, bei dem die Datenaufzeichnung/-�wieder-
gabe in mehreren Plattenformaten durchgeführt wird, die entsprechend der Einstellung der Zahl der Sektoren und
der Verschachtelungslänge unterschiedliche ECC-�Blockgrößen haben.

4. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 2, bei dem die Datenaufzeichnung/-�wieder-
gabe in einem Plattenformat durchgeführt wird, in welchem die Zahl der Daten innerhalb des Segments kleiner ist
als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert wird,
während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte der
Datenposition in dem ECC-�Block entspricht.

5. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 4, bei dem die Datenaufzeichnung/-�wieder-
gabe in einem Plattenformat durchgeführt wird, in welchem die Korrekturcodeposition durch ein Byte aktualisiert wird.
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6. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 2, bei dem die Datenaufzeichnung/-�wieder-
gabe in einem Plattenformat durchgeführt wird, in welchem der ECC- �Block aus einem oder mehreren Sektoren
besteht, der Sektor aus mehreren Rahmen besteht, die Blocklänge des ECC-�Blocks durch die folgende Gleichung
ausgedrückt wird: 

und eine Sektor-�ID vorgesehen ist, die der folgenden Beziehung entspricht: 

�(worin k eine natürliche Zahl ist).

7. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 6, bei dem die Datenaufzeichnung/-�wieder-
gabe in einem Plattenformat durchgeführt wird, in welchem die Zahl der Daten innerhalb des Segments kleiner ist
als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition der Sektor- �ID-�Länge als Einheit
aktualisiert wird, während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf
der Platte der Datenposition in dem ECC-�Block entspricht.

8. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 6, bei dem die Datenaufzeichnung/-�wieder-
gabe in mehreren Plattenformaten durchgeführt wird, die entsprechend der Einstellung der Zahl der Sektoren und
der Verschachtelungslänge unterschiedliche ECC-�Blockgrößen haben.

9. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 6, bei dem die Datenaufzeichnung/-�wieder-
gabe in einem Plattenformat durchgeführt wird, in welchem die Sektor-�ID-�Länge durch folgende Gleichung ausge-
drückt wird: �

�(worin p = Zahl der Segmente: natürliche Zahl).

10. Optisches Plattenaufzeichnungs-/ �wiedergabeverfahren nach Anspruch 9, bei dem die Datenaufzeichnung/-�wieder-
gabe in einem Plattenformat durchgeführt wird, in welchem {Codelänge x Verschachtelungslänge} / {Segmentlänge
x Zahl der Untersektoren} % Zahl der Sektoren (worin % modulo bedeutet) bzw. die Zahl der Sektoren Primzahlen
sind.

11. Optisches Plattenaufzeichnungs-/�wiedergabeverfahren nach Anspruch 10, bei dem Datenaufzeichnung/-�wiederga-
be in einem Plattenformat durchgeführt wird, in welchem die Zahl der Sektoren gleich 2n ist und {Codelänge x
Verschachtelungslänge} / �{Sektor- �ID-�Länge x Zahl der Sektoren} eine ungerade Zahl ist.

12. Optisches Plattenaufzeichnungs-/�wiedergabeverfahren nach Anspruch 10, bei dem der Fehlerkorrekturblock einen
ECC- �Block umfaßt und die Datenaufzeichnung/-�wiedergabe in einem Plattenformat durchgeführt wird, in welchem
der ECC-�Block aus einem oder mehreren Sektoren besteht, der Sektor aus mehreren Rahmen besteht, die Block-
länge des ECC-�Blocks durch die folgende Gleichung ausgedrückt wird: 

die Zahl der Untersektoren durch die folgende Gleichung ausgedrückt wird: 
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�(worin p = Zahl der Segmente: natürliche Zahl), �
und wenn die Codelänge durch q teilbar ist (worin q = Zahl der Unterblöcke: natürliche Zahl), {{Codelänge/q} x
Verschachtelungslänge} �/ �{Segmentlänge x Zahl der Untersektoren} % Zahl der Untersektoren (worin % modulo
bedeutet) bzw. die Zahl der Untersektoren Primzahlen sind.

13. Optisches Plattenaufzeichnungs-/�wiedergabeverfahren nach Anspruch 12, bei dem die Datenaufzeichnung/-�wie-
dergabe in mehreren Plattenformaten durchgeführt wird, die entsprechend der Einstellung der Zahl der Sektoren
und der Verschachtelungslänge unterschiedliche ECC- �Blockgrößen haben.

14. Optisches Plattenaufzeichnungs-/�wiedergabeverfahren nach Anspruch 12, bei dem die Datenaufzeichnung/-�wie-
dergabe in einem Plattenformat durchgeführt wird, in welchem die Zahl der Daten innerhalb des Segments kleiner
ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert wird,
während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte der
Datenposition in dem ECC-�Block entspricht.

15. Optisches Plattenaufzeichnungs-/�wiedergabeverfahren nach Anspruch 14, bei dem die Datenaufzeichnung/-�wie-
dergabe in einem Plattenformat durchgeführt wird, in welchem die Korrekturcodeposition durch ein Byte aktualisiert
wird.

16. Optische Platte (100) mit einem Plattenformat, in welchem auf/von der Platte aufzuzeichnende/�wiederzugebende
Benutzerdaten und Paritätswortdaten als Fehlerkorrekturblock angeordnet sind, der mehrere Zeilen und mehrere
Spalten umfaßt, wobei die Benutzerdaten in Zeilen des Fehlerkorrekturblocks angeordnet sind, die Paritätswortdaten
in weiteren Zeilen des Fehlerkorrekturblocks angeordnet sind, der Fehlerkorrekturblock ferner aus den Benutzer-
daten und den Paritätswortdaten gebildete Fehlerkorrekturcodes umfaßt, jeder Fehlerkorrekturcode einen Infonna-
tionswortabschnitt und einen Paritätswortabschnitt umfaßt, jeder Informationswortabschnitt eine Spalte der Benut-
zerdaten in dem Fehlerkorrekturblock mit dem zugeordneten Paritätswortabschnitt umfaßt, der ebenfalls innerhalb
dieser Spalte des Fehlerkorrekturblocks angeordnet ist, wobei auf Zeilen des Fehlerkorrekturblocks zugegriffen
werden kann, wenn der Fehlerkorrekturblock auf/von der Platte aufgezeichnet/ �wiedergegeben wird,�
wobei die Platte aufweist:�

Informationswortabschnitte jedes Fehlerkorrekturcodes, die so geordnet sind, daß sie eine Anzahl von aufein-
anderfolgenden Einheiten der Benutzerdaten innerhalb seiner Spalte enthalten, so daß die Zahl von aufeinan-
derfolgenden Einheiten der Benutzerdaten mit dem Paritätswortabschnitt dieses Fehlerkorrekturcodes verknüpft
sind.

17. Optische Platte nach Anspruch 16, bei der der Korrekturblock einen ECC-�Block umfaßt und ein Plattenformat hat,
in welchem der ECC-�Block aus einem oder mehreren Sektoren besteht, der Sektor aus mehreren Rahmen besteht,
die Blocklänge des ECC-�Blocks durch die folgende Gleichung ausgedrückt wird: 

die Zahl der Untersektoren durch die folgende Gleichung ausgedrückt wird: 

�(worin p = Zahl der Segmente: natürliche Zahl)�
und {Codelänge x Verschachtelungslänge} / {Segmentlänge x Zahl der Untersektoren} % Zahl der Untersektoren
(worin % modulo bedeutet) bzw. die Zahl der Untersektoren Primzahlen sind.
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18. Optische Platte nach Anspruch 17 mit mehreren Plattenformaten, die entsprechend der Einstellung der Zahl der
Sektoren und der Verschachtelungslänge unterschiedliche ECC- �Blockgrößen haben.

19. Optische Platte nach Anspruch 17 mit einem Plattenformat, in welchem die Zahl der Daten innerhalb des Segments
kleiner ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert
wird, während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte
der Datenposition in dem ECC-�Block entspricht.

20. Optische Platte nach Anspruch 19 mit einem Plattenformat, in welchem die Korrekturcodeposition durch ein Byte
aktualisiert wird.

21. Optische Platte nach Anspruch 17 mit einem Plattenformat, in welchem der ECC- �Block aus einem oder mehreren
Sektoren besteht, der Sektor aus mehreren Rahmen besteht, die Blocklänge des ECC- �Blocks durch die folgende
Gleichung ausgedrückt wird: 

und eine Sektor-�ID vorgesehen ist, die der folgenden Beziehung entspricht: 

�(worin k eine natürliche Zahl ist).

22. Optische Platte nach Anspruch 21 mit einem Plattenformat, in welchem die Zahl der Daten innerhalb des Segments
kleiner ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert
wird, während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte
der Datenposition in dem ECC-�Block entspricht.

23. Optische Platte nach Anspruch 21 mit mehreren Plattenformaten, die entsprechend der Einstellung der Zahl der
Sektoren und der Verschachtelungslänge unterschiedliche ECC- �Blockgrößen haben.

24. Optische Platte nach Anspruch 21 mit einem Plattenformat, in welchem die Datenaufzeichnung/-�wiedergabe in
einem Plattenformat durchgeführt wird, bei dem die Sektor- �ID-�Länge durch folgende Gleichung ausgedrückt wird: 

�(worin p = Zahl der Segmente: natürliche Zahl).

25. Optische Platte nach Anspruch 24 mit einem Plattenformat, in welchem {Codelänge x Verschachtelungslänge} /
{Segmentlänge x Zahl der Untersektoren} % Zahl der Sektoren (worin % modulo bedeutet) bzw. die Zahl der Sektoren
Primzahlen sind.

26. Optische Platte nach Anspruch 25 mit einem Plattenformat, in welchem die Zahl der Sektoren gleich 2n ist und
{Codelänge x Verschachtelungslänge} / {Sektor- �ID-�Länge x Zahl der Sektoren} eine ungerade Zahl ist.

27. Optische Platte nach Anspruch 16, bei der der Fehlerkorrekturblock einen ECC-�Block umfaßt und ein Plattenformat
besitzt, in welchem dem der ECC-�Block aus einem oder mehreren Sektoren besteht, der Sektor aus mehreren
Rahmen besteht, die Blocklänge des ECC-�Blocks durch die folgende Gleichung ausgedrückt wird: 
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die Zahl der Untersektoren durch die folgende Gleichung ausgedrückt wird: 

�(worin p = Zahl der Segmente: natürliche Zahl), �
und wenn die Codelänge durch q teilbar ist (worin q = Zahl der Unterblöcke: natürlich Zahl), { {Codelänge/q} x
Verschachtelungslänge} / {Segmentlänge x Zahl der Untersektoren} % Zahl der Untersektoren (worin % modulo
bedeutet) bzw. die Zahl der Untersektoren Primzahlen sind.

28. Optische Platte nach Anspruch 27 mit mehreren Plattenformaten, die entsprechend der Einstellung der Zahl der
Sektoren und der Verschachtelungslänge unterschiedliche ECC- �Blockgrößen haben.

29. Optische Platte nach Anspruch 27 mit einem Plattenformat, in welchem die Zahl der Daten innerhalb des Segments
kleiner ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert
wird, während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte
der Datenposition in dem ECC-�Block entspricht.

30. Optische Platte nach Anspruch 29 mit einem Plattenformat, in welchem die Korrekturcodeposition durch ein Byte
aktualisiert wird.

31. Optisches Plattengerät (200) �
mit einer Aufzeichnungs-/�Wiedergabeeinrichtung (100) zur Durchführung einer Datenaufzeichnung/- �wiedergabe in
einem Plattenformat, in welchem auf/von der Platte aufzuzeichnende/ �wiederzugebende Benutzerdaten und Pari-
tätswortdaten als Fehlerkorrekturblock angeordnet sind, der mehrere Zeilen und mehrere Spalten umfaßt, wobei
die Benutzerdaten in Zeilen des Fehlerkorrekturblocks angeordnet sind, die Paritätswortdaten in weiteren Zeilen
des Fehlerkorrekturblocks angeordnet sind, der Fehlerkorrekturblock ferner aus den Benutzerdaten und den Pari-
tätswortdaten gebildete Fehlerkorrekturcodes umfaßt, jeder Fehlerkorrekturcode einen Informationswortabschnitt
und einen Paritätswortabschnitt umfaßt, jeder Informationswortabschnitt eine Spalte der Benutzerdaten in dem
Fehlerkorrekturblock mit dem zugeordneten Paritätswortabschnitt umfaßt, der ebenfalls innerhalb dieser Spalte des
Fehlerkorrekturblocks angeordnet ist, wobei auf Zeilen des Fehlerkorrekturblocks zugegriffen werden kann, wenn
der Fehlerkorrekturblock auf/von der Platte aufgezeichnet/�wiedergegeben wird,�
und mit einer Einrichtung (202-214) zum Ordnen des Informationswortabschnitts jedes Fehlerkorrekturcodes in der
Weise, daß er eine Anzahl von aufeinanderfolgenden Einheiten der Benutzerdaten innerhalb seiner Spalte enthält,
so daß die Zahl von aufeinanderfolgenden Einheiten der Benutzerdaten mit dem Paritätswortabschnitt dieses Feh-
lerkorrekturcodes verknüpft sind.

32. Optisches Plattengerät nach Anspruch 31, bei dem der Fehlerkorrekturcode einen ECC- �Block enthält und die Auf-
zeichnungs-/�Wiedergabeeinrichtung die Datenaufzeichnung/-�wiedergabe in einem Plattenformat durchführt, in wel-
chem der ECC-�Block aus einem oder mehreren Sektoren besteht, der Sektor aus mehreren Rahmen besteht, die
Blocklänge des ECC-�Blocks durch die folgende Gleichung ausgedrückt wird: 

die Zahl der Untersektoren durch die folgende Gleichung ausgedrückt wird: 
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�(worin p = Zahl der Segmente: natürliche Zahl)�
und {Codelänge x Verschachtelungslänge} / {Segmentlänge x Zahl der Untersektoren} % Zahl der Untersektoren
(worin % modulo bedeutet) bzw. die Zahl der Untersektoren Primzahlen sind.

33. Optisches Plattengerät nach Anspruch 32, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in mehreren Plattenformaten durchführt, die entsprechend der Einstellung der Zahl der Sektoren
und der Verschachtelungslänge unterschiedliche ECC- �Blockgrößen haben.

34. Optisches Plattengerät nach Anspruch 32, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Zahl der Daten innerhalb des Segments kleiner
ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert wird,
während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte der
Datenposition in dem ECC-�Block entspricht.

35. Optisches Plattengerät nach Anspruch 34, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Korrekturcodeposition durch ein Byte aktua-
lisiert wird.

36. Optisches Plattengerät nach Anspruch 32, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem der ECC-�Block aus einem oder mehreren Sektoren
besteht, der Sektor aus mehreren Rahmen besteht, die Blocklänge des ECC-�Blocks durch die folgende Gleichung
ausgedrückt wird: 

und eine Sektor-�ID vorgesehen ist, die der folgenden Beziehung entspricht: 

�(worin k eine natürliche Zahl ist).

37. Optisches Plattengerät nach Anspruch 36, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Zahl der Daten innerhalb des Segments kleiner
ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition der Sektor-�ID-�Länge als Einheit
aktualisiert wird, während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf
der Platte der Datenposition in dem ECC-�Block entspricht.

38. Optisches Plattengerät nach Anspruch 36, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe die Datenaufzeichnung/-�wiedergabe in mehreren Plattenformaten durchführt, die entsprechend
der Einstellung der Zahl der Sektoren und der Verschachtelungslänge unterschiedliche ECC-�Blockgrößen haben.

39. Optisches Plattengerät nach Anspruch 39, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Sektor- �ID-�Länge durch folgende Gleichung
ausgedrückt wird: 

�(worin p = Zahl der Segmente: natürliche Zahl).

40. Optisches Plattengerät nach Anspruch 39, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem {Codelänge x Verschachtelungslänge} / {Seg-
mentlänge x Zahl der Untersektoren} % Zahl der Sektoren (worin % modulo bedeutet) bzw. die Zahl der Sektoren
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Primzahlen sind.

41. Optisches Plattengerät nach Anspruch 40, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Zahl der Sektoren gleich 2n ist und {Codelänge
x Verschachtelungslänge} / {Sektor- �ID-�Länge x Zahl der Sektoren} eine ungerade Zahl ist.

42. Optisches Plattengerät nach Anspruch 31, bei dem der Fehlerkorrekturblock einen ECC-�Block umfaßt und bei dem
die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeichnung/-�wiedergabe in einem Plattenformat durchführt,
in welchem der ECC-�Block aus einem oder mehreren Sektoren besteht, der Sektor aus mehreren Rahmen besteht,
die Blocklänge des ECC-�Blocks durch die folgende Gleichung ausgedrückt wird: 

die Zahl der Untersektoren durch die folgende Gleichung ausgedrückt wird: 

�(worin p = Zahl der Segmente: natürliche Zahl), �
und wenn die Codelänge durch q teilbar ist (worin q = Zahl der Unterblöcke: natürlich Zahl), {{Codelänge/q} x
Verschachtelungslänge} / �{Segmentlänge x Zahl der Untersektoren} % Zahl der Untersektoren (worin % modulo
bedeutet) bzw. die Zahl der Untersektoren Primzahlen sind.

43. Optisches Plattengerät nach Anspruch 42, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in mehreren Plattenformaten durchführt, die entsprechend der Einstellung der Zahl der Sektoren
und der Verschachtelungslänge unterschiedliche ECC- �Blockgrößen haben.

44. Optisches Plattengerät nach Anspruch 42, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Zahl der Daten innerhalb des Segments kleiner
ist als die Zahl der Daten innerhalb des Rahmens und die Korrekturcodeposition für jedes Segment aktualisiert wird,
während das Verschachtelungsgesetz erfüllt wird, indem veranlaßt wird, daß die Datenposition auf der Platte der
Datenposition in dem ECC-�Block entspricht.

45. Optisches Plattengerät nach Anspruch 44, bei dem die Aufzeichnungs-/ �Wiedergabeeinrichtung die Datenaufzeich-
nung/-�wiedergabe in einem Plattenformat durchführt, in welchem die Korrekturcodeposition durch ein Byte aktua-
lisiert wird.

Revendications

1. Procédé d’enregistrement/ �reproduction de disque optique pour exécuter l’enregistrement/�reproduction de données
selon un format de disque où des données d’utilisateur et des données de mot de parité à enregistrer/�reproduire
sur le disque sont agencées comme un bloc de correction d’erreurs comprenant une pluralité de lignes et une
pluralité de colonnes, les données d’utilisateur étant agencées dans des lignes du bloc de correction d’erreurs avec
les données de mot de parité étant agencées dans d’autres lignes du bloc de correction d’erreurs, le bloc de correction
d’erreurs comprenant en outre des codes de correction d’erreurs formés à partir des données d’utilisateur et les
données de mot de parité, chaque code de correction d’erreurs comprenant une portion de mot d’information et
une portion de mot de parité, chaque portion de mot d’information comprenant une colonne des données d’utilisateur
dans le bloc de correction d’erreurs avec la portion de mot de parité associée étant également prédisposée dans
cette colonne du bloc de correction d’erreurs, des lignes du bloc de correction d’erreurs étant accessibles quand le
bloc de correction d’erreurs est enregistré/ �reproduit sur le disque, le procédé comprenant l’étape consistant à :�

classer la portion de mot d’information de chaque code de correction d’erreurs pour contenir plusieurs unités
consécutives des données d’utilisateur dans sa colonne de matière que les plusieurs unités consécutives des
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données d’utilisateur sont associées à la portion de mot de parité de ce code de correction d’erreurs.

2. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 1, dans lequel le bloc de correction
d’erreurs comprend un bloc ECC et l’enregistrement/�reproduction de données est exécuté dans un format de disque
tel que le bloc ECC est constitué par un ou plusieurs secteurs, le secteur est constitué par une pluralité de trames,
la longueur de bloc du bloc ECC est exprimée par l’équation suivante, 

le nombre de sous-�secteurs est exprimé par l’expression suivante, 

�(où p = nombre de segments : nombre naturel)�
et {longueur de code � longueur d’entrelacement}�/ �{longueur de segment � nombre de sous- �secteurs} % nombre
de sous-�secteurs (où % indique modulo) et le nombre de sous-�secteurs sont des nombres premiers, respective-
ment.

3. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 2, dans lequel l’enregistrement/
reproduction de données est exécuté dans une pluralité de formats de disque ayant différentes dimensions de bloc
ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

4. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 2, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que le nombre de données dans le segment est
inférieur au nombre de données dans la trame et que la position de code de correction est actualisée pour chaque
segment alors que la règle d’entrelacement est satisfaite en forçant la position de données sur le disque à corres-
pondre à la position de données sur le bloc ECC.

5. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 4, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que la position de code de correction est actualisée
par un octet.

6. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 2, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que le bloc ECC est constitué par un ou plusieurs
secteurs, le secteur est constitué par une pluralité de trames, la longueur de bloc du bloc ECC est exprimée par
l’équation suivante, 

et une identification de secteur est fournie en maintenant la relation suivante, 
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7. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 6, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que le nombre de données dans le segment est
inférieur au nombre de données dans la trame et que la position de code de correction est actualisée pour chaque
segment sur la base de la longueur d’identification de secteur comme une unité alors que la règle d’entrelacement
est satisfaite en forçant la position de données sur le disque à correspondre à la position de données sur le bloc ECC.

8. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 6, dans lequel l’enregistrement/
reproduction de données est exécuté dans une pluralité de formats de disque ayant différentes dimensions de bloc
ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

9. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 6, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que la longueur d’identification de secteur est
exprimée par l’équation suivante, 

�(où p = nombre de segments : nombre naturel).

10. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 9, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que {longueur de code � longueur d’entrelace-
ment}�/ �{longueur de segment � nombre de secteurs} % nombre de secteurs (où % indique modulo) et le nombre
de secteurs sont des nombres premiers, respectivement.

11. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 10, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que le nombre de secteurs est 2n et que {longueur
de code � longueur d’entrelacement} �/ �{longueur de segment � nombre de secteurs} est un nombre impair.

12. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 1, dans lequel le bloc de correction
d’erreurs comprend un bloc ECC et l’enregistrement/�reproduction de données est exécuté dans un format de disque
tel que le bloc ECC est constitué par un ou plusieurs secteurs, le secteur est constitué par une pluralité de trames,
la longueur de bloc du bloc ECC est exprimée par l’équation suivante, 

le nombre de sous-�secteurs est exprimé par l’expression suivante, 

�(où p = nombre de segments : nombre naturel)�
et quand la longueur de code est divisible par q (où q = nombre de sous- �blocs : nombre naturel), {{longueur de
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code/q} � longueur d’entrelacement}�/ �{longueur de segment � nombre de sous- �secteurs} % nombre de sous-
secteurs (où % indique modulo) et le nombre de sous- �secteurs sont des nombres premiers, respectivement.

13. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 12, dans lequel l’enregistrement/
reproduction de données est exécuté dans une pluralité de formats de disque ayant différentes dimensions de bloc
ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

14. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 12, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que le nombre de données dans le segment est
inférieur au nombre de données dans la trame et que la position de code de correction est actualisée pour chaque
segment alors que la règle d’entrelacement est satisfaite en forçant la position de données sur le disque à corres-
pondre à la position de données sur le bloc ECC.

15. Procédé d’enregistrement/�reproduction de disque optique selon la revendication 14, dans lequel l’enregistrement/
reproduction de données est exécuté dans un format de disque tel que la position de code de correction est actualisée
par un octet.

16. Disque optique (101) ayant un format de disque où des données d’utilisateur et des données de mot de parité
enregistrées/�reproduites sur le disque sont agencées comme un bloc de correction d’erreurs comprenant une
pluralité de lignes et une pluralité de colonnes, les données d’utilisateur étant agencées dans des lignes du bloc de
correction d’erreurs avec les données de mot de parité étant agencées dans d’autres lignes du bloc de correction
d’erreurs, le bloc de correction d’erreurs comprenant en outre des codes de correction d’erreurs formés à partir des
données d’utilisateur et les données de mot de parité, chaque code de correction d’erreurs comprenant une portion
de mot d’information et une portion de mot de parité, chaque portion de mot d’information comprenant une colonne
des données d’utilisateur dans le bloc de correction d’erreurs avec la portion de mot de parité associée étant
également prédisposée dans cette colonne du bloc de correction d’erreurs, des lignes du bloc de correction d’erreurs
étant accessibles quand le bloc de correction d’erreurs est enregistré/�reproduit sur le disque, le disque comprenant :�

les portions de mot d’information de chaque code de correction d’erreurs classées pour contenir plusieurs unités
consécutives des données d’utilisateur dans sa colonne tel que les plusieurs unités consécutives des données
d’utilisateur sont associées à la portion de mot de parité de ce code de correction d’erreurs.

17. Disque optique selon la revendication 16, dans lequel le bloc de correction d’erreurs comprend un bloc ECC et
ayant un format de disque tel que le bloc ECC est constitué par un ou plusieurs secteurs, le secteur est constitué
par une pluralité de trames, la longueur de bloc du bloc ECC est exprimée par l’équation suivante, 

le nombre de sous-�secteurs est exprimé par l’expression suivante, 

�(où p = nombre de segments : nombre naturel)�
et {longueur de code � longueur d’entrelacement}�/ {longueur de segment � nombre de sous- �secteurs} % nombre
de sous- �secteurs (où % indique modulo) et le nombre de sous- �secteurs sont des nombres premiers, respective-
ment.

18. Disque optique selon la revendication 17, ayant une pluralité de formats de disque ayant différentes dimensions de
bloc ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

19. Disque optique selon la revendication 17, ayant un format de disque tel que le nombre de données dans le segment
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est inférieur au nombre de données dans la trame et que la position de code de correction est actualisée pour
chaque segment alors que la règle d’entrelacement est satisfaite en forçant la position de données sur le disque à
correspondre à la position de données sur le bloc ECC.

20. Disque optique selon la revendication 19, ayant un format de disque tel que la position de code de correction est
actualisée par un octet.

21. Disque optique selon la revendication 17, ayant un format de disque tel que les blocs ECC est constitué par un ou
plusieurs secteurs, le secteur est constitué par une pluralité de trames, la longueur de bloc du bloc ECC est exprimée
par l’équation suivante, 

et une identification de secteur est fournie en maintenant la relation suivante, 

�(où k est un nombre naturel).

22. Disque optique selon la revendication 21, ayant un format de disque tel que le nombre de données dans le segment
est inférieur au nombre de données dans la trame et que la position de code de correction est actualisée pour
chaque segment sur la base de la longueur d’identification de secteur comme une unité alors que la règle d’entre-
lacement est satisfaite en forçant la position de données sur le disque à correspondre à la position de données sur
le bloc ECC.

23. Disque optique selon la revendication 21, ayant une pluralité de formats de disque ayant différentes dimensions de
bloc ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

24. Disque optique selon la revendication 21, ayant un format de disque tel que la longueur d’identification de secteur
est exprimée par l’équation suivante, 

�(où p = nombre de segments : nombre naturel).

25. Disque optique selon la revendication 24, ayant un format de disque tel que {longueur de code � longueur d’entre-
lacement}�/ �{longueur de segment � nombre de secteurs} % nombre de secteurs (où % indique modulo) et le nombre
de secteurs sont des nombres premiers, respectivement.

26. Disque optique selon la revendication 25, ayant un format de disque tel que le nombre de secteurs est 2n et que
{longueur de code � longueur d’entrelacement}�/ �{longueur de segment � nombre de secteurs} est un nombre impair.

27. Disque optique selon la revendication 16, dans lequel le bloc de correction d’erreurs comprend un bloc ECC et
ayant un format de disque tel que le bloc ECC est constitué par un ou plusieurs secteurs, le secteur est constitué
par une pluralité de trames, la longueur de bloc du bloc ECC est exprimée par l’équation suivante, 
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le nombre de sous- �secteurs est exprimé par l’expression suivante, 

�(où p = nombre de segments : nombre naturel)�
et quand la longueur de code est divisible par q (où q = nombre de sous- �blocs : nombre naturel), {{longueur de
code/q} � longueur d’entrelacement}�/ �{longueur de segment � nombre de sous- �secteurs} % nombre de sous-
secteurs (où % indique modulo) et le nombre de sous- �secteurs sont des nombres premiers, respectivement.

28. Disque optique selon la revendication 27, ayant une pluralité de formats de disque ayant différentes dimensions de
bloc ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

29. Disque optique selon la revendication 27, ayant un format de disque tel que le nombre de données dans le segment
est inférieur au nombre de données dans la trame et que la position de code de correction est actualisée pour
chaque segment alors que la règle d’entrelacement est satisfaite en forçant la position de données sur le disque à
correspondre à la position de données sur le bloc ECC.

30. Disque optique selon la revendication 29, ayant un format de disque tel que la position de code de correction est
actualisée par un octet.

31. Dispositif à disque optique (200) comprenant : �

des moyens d’enregistrement/�reproduction (100) pour exécuter l’enregistrement/ �reproduction de données dans
un format de disque où des données d’utilisateur et des données de mot de parité enregistrées/�reproduites sur
le disque sont agencées comme un bloc de correction d’erreurs comprenant une pluralité de lignes et une
pluralité de colonnes, les données d’utilisateur étant agencées dans des lignes du bloc de correction d’erreurs
avec les données de mot de parité étant agencées dans d’autres lignes du bloc de correction d’erreurs, le bloc
de correction d’erreurs comprenant en outre des codes de correction d’erreurs formés à partir des données
d’utilisateur et les données de mot de parité, chaque code de correction d’erreurs comprenant une portion de
mot d’information et une portion de mot de parité, chaque portion de mot d’information comprenant une colonne
des données d’utilisateur dans le bloc de correction d’erreurs avec la portion de mot de parité associée étant
également prédisposée dans cette colonne du bloc de correction d’erreurs, des lignes du bloc de correction
d’erreurs étant accessibles quand le bloc de correction d’erreurs est enregistré/�reproduit sur le disque ; et
des moyens (202-214) pour classer les portions de mot d’information de chaque code de correction d’erreurs
pour contenir plusieurs unités consécutives des données d’utilisateur dans sa colonne de manière que les
plusieurs unités consécutives des données d’utilisateur sont associées à la portion de mot de parité de ce code
de correction d’erreurs.

32. Dispositif à disque optique selon la revendication 31, dans lequel le bloc de correction d’erreurs comprend un bloc
ECC et les moyens d’enregistrement/�reproduction exécutent l’enregistrement/�reproduction de données dans un
format de disque tel que le bloc ECC est constitué par un ou plusieurs secteurs, le secteur est constitué par une
pluralité de trames, la longueur de bloc du bloc ECC est exprimée par l’équation suivante,�
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le nombre de sous- �secteurs est exprimé par l’expression suivante, 

�(où p = nombre de segments : nombre naturel)�
et {longueur de code � longueur d’entrelacement}�/ {longueur de segment � nombre de sous- �secteurs} % nombre
de sous- �secteurs (où % indique modulo) et le nombre de sous- �secteurs sont des nombres premiers, respective-
ment.

33. Dispositif à disque optique selon la revendication 32, dans lequel l’enregistrement/�reproduction de données est
exécuté dans une pluralité de formats de disque ayant différentes dimensions de bloc ECC en fonction du réglage
du nombre de secteurs et de la longueur d’entrelacement.

34. Dispositif à disque optique selon la revendication 32, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que le nombre de données dans le
segment est inférieur au nombre de données dans la trame et que la position de code de correction est actualisée
pour chaque segment alors que la règle d’entrelacement est satisfaite en forçant la position de données sur le
disque à correspondre à la position de données sur le bloc ECC.

35. Dispositif à disque optique selon la revendication 34, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que la position de code de correction
est actualisée par un octet.

36. Dispositif à disque optique selon la revendication 32, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que les blocs ECC est constitué par
un ou plusieurs secteurs, le secteur est constitué par une pluralité de trames, la longueur de bloc du bloc ECC est
exprimée par l’équation suivante, 

et une identification de secteur est fournie en maintenant la relation suivante, 

�(où k est un nombre naturel).

37. Dispositif à disque optique selon la revendication 36, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que le nombre de données dans le
segment est inférieur au nombre de données dans la trame et que la position de code de correction est actualisée
pour chaque segment sur la base de la longueur d’identification de secteur comme une unité alors que la règle
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d’entrelacement est satisfaite en forçant la position de données sur le disque à correspondre à la position de données
sur le bloc ECC.

38. Dispositif à disque optique selon la revendication 36, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans une pluralité de formats de disque ayant différentes dimen-
sions de bloc ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

39. Dispositif à disque optique selon la revendication 36, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que la longueur d’identification de
secteur est exprimée par l’équation suivante, 

�(où p = nombre de segments : nombre naturel).

40. Dispositif à disque optique selon la revendication 39, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que {longueur de code � longueur
d’entrelacement} �/ �{longueur de segment � nombre de secteurs} % nombre de secteurs (où % indique modulo) et
le nombre de secteurs sont des nombres premiers, respectivement.

41. Dispositif à disque optique selon la revendication 40, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que le nombre de secteurs est 2n et
que {longueur de code � longueur d’entrelacement}�/�{longueur de segment � nombre de secteurs} est un nombre
impair.

42. Dispositif à disque optique selon la revendication 31, dans lequel le bloc de correction d’erreurs comprend un bloc
ECC et les moyens d’enregistrement/�reproduction exécutent l’enregistrement/�reproduction de données dans un
format de disque tel que le bloc ECC est constitué par un ou plusieurs secteurs, le secteur est constitué par une
pluralité de trames, la longueur de bloc du bloc ECC est exprimée par l’équation suivante, 

le nombre de sous-�secteurs est exprimé par l’expression suivante, 

�(où p = nombre de segments : nombre naturel)�
et quand la longueur de code est divisible par q (où q = nombre de sous- �blocs : nombre naturel), {{longueur de
code/q} � longueur d’entrelacement}�/ �{longueur de segment � nombre de sous- �secteurs} % nombre de sous-
secteurs (où % indique modulo) et le nombre de sous- �secteurs sont des nombres premiers, respectivement.

43. Dispositif à disque optique selon la revendication 42, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans une pluralité de formats de disque ayant différentes dimen-
sions de bloc ECC en fonction du réglage du nombre de secteurs et de la longueur d’entrelacement.

44. Dispositif à disque optique selon la revendication 42, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que le nombre de données dans le
segment est inférieur au nombre de données dans la trame et que la position de code de correction est actualisée
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pour chaque segment alors que la règle d’entrelacement est satisfaite en forçant la position de données sur le
disque à correspondre à la position de données sur le bloc ECC.

45. Dispositif à disque optique selon la revendication 44, dans lequel les moyens d’enregistrement/�reproduction exé-
cutent l’enregistrement/�reproduction de données dans un format de disque tel que la position de code de correction
est actualisée par un octet.
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