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[0044]

On the contrary, there may also be a demand that the
efficiency of data transmission can be somewhat sacrificed
for data transmission with good error-rate performance.
[0045]

In the future, demands for data transmission with
various efficiency levels are expected to increase. For
example, a plurality of LDPC codes having different code
rates allow data transmission with various efficiency levels.
[0046]

In data transmission, therefore, it is desirable that
LDPC codes having code rates which are easily set to a
somewhat large number of code rates, the number of which is
greater than or equal to, for example, the number of code
rates demanded for data transmission, be employed.

[0047]

It is also desirable that LDPC codes have high
resistance to errors (i.e., high robustness), that is, good
error-rate performance, no matter which code rate of LDPC
code is to be employed.

[0048]

Embodiments of the present invention are made in view
of the foregoing situation, and are intended to provide LDPC
codes having good error-rate performance.

Solution to Problem



[0049]

A data processing apparatus according to a first aspect
or data processing method according to a second aspect of
the present invention includes an encoding unit configured
to encode or an encoding step of encoding information bits
into an LDPC (Low Density Parity Check) code having a code
length of 64800 bits and a code rate of 24/30 on the basis
of a parity check matrix of the LDPC code, wherein the LDPC
code includes information bits and parity bits, the parity
check matrix includes an information matrix portion
corresponding to the information bits and a parity matrix
portion corresponding to the parity bits, the information
matrix portion is represented by a parity check matrix
initial value table, and the parity check matrix initial
value table is a table showing positions of elements of 1 in
the information matrix portion in units of 360 columns,
including

1504 2103 2621 2840 3869 4594 5246 6314 7327 7364 10425
11934 12898 12954

27 1903 3923 4513 7812 8098 8428 9789 10519 11345 12032
12157 12573 12930

17 191 660 2451 2475 2976 3398 3616 5769 6724 8641
10046 11552 12842

13 1366 4993 6468 7689 8563 92131 10012 10914 11574
11837 12203 12715 12946

432 872 2603 3286 3306 3385 4137 5563 7540 9339 9948
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6627 12709 12933

364 1876 12888

8213 9124 12793

9588 10088 11108

299 890 11634

7368 7598 11602

28 46695 12585

15 27 12474

1426 3614 4205

30 2087 11147

6226 6259 12941.

[0050]

A data processing apparatus according to a third aspect
or data processing method according to a fourth aspect of
the present invention includes a decoding unit configured to
decode or a decoding step of decoding an LDPC (Low Density
Parity Check) code having a code length of 64800 bits and a
code rate of 24/30 on the basis of a parity check matrix of
the LDPC code, wherein the LDPC code includes information
bits and parity bits, the parity check matrix includes an
information matrix portion corresponding to the information
bits and a parity matrix portion corresponding to the parity
bits, the information matrix portion is represented by a
parity check matrix initial value table, and the parity
check matrix initial value table is a table showing

positions of elements of 1 in the
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734 4790 12540

8 6991 12772

19 8205 11289

12 1440 9077

8670 8837 12951

3531 9166 12937

15 8501 8929

838 10114 11740

2648 9959 10934

323 7499 12877

5505 5659 11395

6627 12709 12933

364 1976 12888

8213 9124 12793

9588 10088 11108

299 890 11634

7368 7598 11602

28 4669 12585

15 27 12474

1426 3614 4205

30 2087 11147

6226 6259 12941.
[0051]

A data processging apparatus according to a fifth aspect
or data processing method according to a sixth aspect of the

present invention includes an encoding unit



cde,

N
J

p-
,

3

ol
c

[ @]

3

25

It
v

Mo
e

g7




GO

850!

i A
1

.

o
e

o

N
b

cry




N

o

o

J

Oy

.
[t

o0

o
[

Poe)

e
o

L
N
o
Ty
iy
<5

~
o0

0

o~y

o

Ny

A

o~




L)

N
N2




o
v

P




N
[od

v




D
o
.

oS
2

0

o

o

o




23 29014 10786

7836 8339 8642

3476 5455 9788

1939 10251 10384

4008 7890 10450

926 2090 3804

1038 2497 10701

22 6220 8405

5153 5544 10367

7260 7726 9529

3039 8397 10665

7262 9644 10083

5531 6248 10795

7926 8248 8413

4649 8971 10182.

[0052]

A data processing apparatus according to a seventh
aspect or data processing method according to an eight
aspect of the present invention includes a decoding unit
configured to decode or a decoding step of decoding an LDPC
{(Low Dengity Parity Check) code having a code length of
64800 bits and a code rate of 25/30 on the basis of a parity
check matrix of the LDPC code, wherein the LDPC code
includes information bits and parity bits, the parity check
matrix includes an information matrix portion corresponding

to the information bits and a parity matrix portion
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22 6220 8405

5153 5944 10367

7260 7726 9529

3039 8397 10665

7262 9644 10083

5531 6248 10795

7926 8248 8413

4649 8971 10182.

[0053]

A data processing apparatus according to a ninth aspect
or data processing method according to a tenth aspect of the
present invention includes an encoding unit configured to
encode or an encoding step of encoding information bits into
an LDPC (Low Density Parity Check) code having a code length
of 64800 bits and a code rate of 26/30 on the basis of a
parity check matrix of the LDPC code, wherein the LDPC code
includes information bits and parity bits, the parity check
matrix includes an information matrix portion corresponding
to the information bits and a parity matrix portion
corregponding to the parity bits, the information matrix
portion ig represented by a parity check matrix initial
value table, and the parity check matrix initial value table
is a table showing positions of elements of 1 in the
information matrix portion in units of 360 columns,
including

142 2307 2598 2650 4028 4434 5781 5881 6016 6323 6681
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1875 2388 4057

3232 4042 6663

9 401 583

13 4100 6584

2299 4190 4410

21 3670 4979.

[0054]

A data processing apparatus according to an eleventh
aspect or data processing method according to a twelfth
aspect of the present invention includes a decoding unit
configured to decode or a decoding step of decoding an LDPC
(Low Density Parity Check) code having a code length of
64800 bits and a code rate of 26/30 on the basisg of a parity
check matrix of the LDPC code, wherein the LDPC code
includes information bits and parity bits, the parity check
matrix includes an information matrix portion corresponding
to the information bits and a parity matrix portion
corresponding to the parity bits, the information matrix
portion is represented by a parity check matrix initial
value table, and the parity check matrix initial value table
is a table showing positions of elements of 1 in the
information matrix portion in units of 360 columns,
including

142 2307 2598 2650 4028 4434 5781 5881 6016 6323 6681
6698 8125

2932 4928 5248 5256 5983 6773 6828 7789 8426 8494 8534
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9 401 583

13 4100 6584

2299 4190 4410

21 3670 4979.

[0055]

A data processing apparatus according to a thirteenth
agpect or data processing method according to a fourteenth
aspect of the present invention includes an encoding unit
configured to encode or an encoding step of encoding
information bits into an LDPC (Low Density Parity Check)
code having a code length of 64800 bits and a code rate of
27/30 on the basis of a parity check matrix of the LDPC code,
wherein the LDPC code includes information bits and parity
bitg, the parity check matrix includes an information matrix
portion corresponding to the information bits and a parity
matrix portion corresponding to the parity bits, the
information matrix portion is represented by a parity check
matrix initial value table, and the parity check matrix
initial value table is a table showing positions of elements
of 1 in the information matrix portion in units of 360
columns, including

658 706 898 1149 2577 2622 2772 3266 3329 5243 6079
6271

289 784 1682 3584 3995 4821 4856 5063 5974 6168 6437
6453

658 1426 2043 2065 2986 4118 4284 5394 5444 5477 5727
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2400 3350 6351

7 5490 5716

4695 5231 6266

777 6292 6402

919 4851 6367

6 644 3893

5386 6190 6434

17 169 4896.

[0056]

A data processing apparatus according to a fifteenth
aspect or data processing method according to a sixteenth
aspect of the present invention includes a decoding unit
configured to decode or a decoding step of decoding an LDPC
(Low Density Parity Check) code having a code length of
64800 bits and a code rate of 27/30 on the basis of a parity
check matrix of the LDPC code, wherein the LDPC code
incliudes information bits and parity bkits, the parity check
matrix includes an information matrix portion corresponding
to the information bits and a parity matrix portion
corresponding to the parity bits, the information matrix
portion is represented by a parity check matrix initial
value table, and the parity check matrix initial value table
is a table showing positions of elements of 1 in the
information matrix portion in units of 360 columns,
including

658 706 898 1149 2577 2622 2772 3266 3329 5243 6079
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3490 6281 6473

12 1359 6465

4202 5179 6412

3007 3542 4271

2400 3350 6351

7 5490 5716

4695 5231 6266

777 6292 6402

919 4851 6367

6 644 3893

5386 6190 6434

17 169 4896.

{0057]

A data processing apparatus according to a seventeenth
aspect or data processing method according to an eighteenth
aspect of the present invention includes an encoding unit
configured to encode or an encoding step of encoding
information bits into an LDPC {(Low Density Parity Check)
code having a code length of 64800 bits and a code rate of
28/30 on the basis of a parity check matrix of the LDPC code,
wherein the LDPC code includes information bits and parity
bits, the parity check matrix includes an information matrix
portion corresponding to the information bits and a parity
matrix portion corresponding to the parity bits, the
information matrix portion is represented by a parity check

matrix initial value table, and the parity check matrix
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2366 4063 4282

279 2524 2533

657 1913 4006

2322 2623 2960

758 803 2304

9 13 4241

3887 4299 4318

2612 3830 4230

1300 1596 2155

3622 3671 4230

2491 3722 3577

735 3812 4201

3204 3796 4317

2727 4292 4305

1062 2676 4255

2777 3131 4286

2518 3352 3937

4225 4255 4317

3644 3822 4311

1853 3754 4094

599 2608 3276.
[0058]

A data processing apparatus according to a nineteenth
aspect or data processing method according to a twentieth
aspect of the present invention includes a decoding unit

configured to decode or a decoding step of decoding an LDPC
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2518 3352 3937

4225 4255 4317

3644 3822 4311

1853 3754 4094

599 2608 3276.

[0059]

An data processing apparatus according to a twenty-
first aspect or data processing method according to a
twenty-second aspect of the present invention includes an
encoding unit configured to encode or an encoding step of
encoding information bits into an LDPC (Low Density Parity
Check) code having a code length of 64800 bitg and a code
rate of 29/30 on the basis of a parity check matrix of the
LDPC code, wherein the LDPC code includes information bits
and parity bits, the parity check matrix includes an
information matrix portion corresponding to the information
bits and a parity matrix portion corresponding to the parity
bits, the information matrix portion is represented by a
parity check matrix initial value table, and the parity
check matrix initial value table is a table showing
positions of elements of 1 in the information matrix portion
in units of 360 columns, including

212 499 911 940 1392

316 563 1527 2006 2077

2 1906 2043 2112 2123

537 901 1582 1812 1955
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1640 2104 2129

1656 2109 2155

1307 1762 2114

565 1647 2118

1690 2081 2156

1 300 1995

5 1681 2151

1602 2050 2156

1 1960 2153

2061 2070 2138

1581 1673 2142

1048 1142 2101

1867 1991 2055

856 1640 1878

251 561 966

343 1816 2114

3 966 2045

1885 1922 2158

57 556 2059

732 1724 2147.

[0060]

A data processging apparatusg according to a twenty-third
aspect or data processing method according to a twenty-
fourth aspect of the present invention includes a decoding
unit configured to decode or a decoding step of decoding an

LDPC (Low Density Parity Check) code having a code length of
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- 105 -

1581 1673 2142

1048 1142 2101

1867 1991 2055

856 1640 1878

251 561 966

343 1816 2114

3 966 2045

1885 1922 2158

57 556 2059

732 1724 2147.

[0061]

In embodiments of the present invention, information
bits are encoded into an LDPC (Low Density Parity Check)
code having a code length of 64800 bits and a code rate of
24/30, 25/30, 26/30, 27/30, 28/30, or 29/30 on the basis of
a parity check matrix of the LDPC code.

[0062]

In embodiments of the present invention, furthermore,
an LDPC (Low Densgity Parity Check) code having a code length
of 64800 bits and a code rate of 24/30, 25/30, 26/30, 27/30,
28/30, or 29/30 is decoded on the bagis of the parity check
matrix of an LDPC code.

[0063]
The LDPC code includes information bits and parity bits,

the parity check matrix includes an information matrix
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1048 1142 2101

1867 1991 2055

856 1640 1878

251 561 966

343 1816 2114

3 966 2045

1885 1922 2158

57 556 2059

732 1724 2147.

[0070]

Note that each data processing apparatus may be an
independent apparatus, or may be an internal block in a
single apparatus.

Advantageous Effects of Invention
[0071]

According to embodiments of the present invention, it
is possible to provide LDPC codes having good error-rate
performance.

Brief Description of Drawings
[0072]

[Fig. 1] Fig. 1 is a diagram depicting a parity check
matrix H of an LDPC code.

[Fig. 2] Fig. 2 is a flowchart depicting an LDPC code
decoding procedure.

[Fig. 3] Fig. 3 is a diagram illustrating an example of

a parity check matrix of an LDPC code.
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