
Algorithm Iterations Bandwidth efficiency

M N Dv Dc Edges CPUs VPUs Total Make Model Number

[49] A 54 Mbps (3,6)-regular FPGA LDPC decoder Zhang T., Parhi K. K. 2002 4608 9216
Reg 

3

Reg 

6
27648 Uni* 5 56

Semi 

parallel
18 36 54 1 Xilinx Virtex E XCV2600E - 18

27

M*

54

M
11792 15933 23584 0.675585 15933 10105 23584 0.428468 15933* 90 360* 1.85 1.6589 0.50 None

One code presented, picked from "a semi-random (3,k)-regular LDPC 

code ensemble"

[51]
A FPGA and ASIC implementation of rate 1/2, 8088-b irregular low density 

parity check decoder
Chen Y., Hocevar D. 2003 4044 8088 - - - Uni 6 44

Semi 

parallel
- - 24 1 Xilinx Virtex 2 XC2V8000ff1152 Log-BP 25

40

M

80

M*
- 72621 - - 72621 6779 - - 72621* 32 576* - - 0.50 None

One code presented, but "the decoder could be extended to various 

code rate and block sizes". Code is QC.

[79] Semi-parallel reconfigurable architectures for real-time LDPC decoding Karkooti M., Cavallaro J. R. 2004 768 1536
Reg 

3

Reg 

6
4608 Uni 5 121

Semi 

parallel
48 96 144 1 Xilinx Virtex 2 3000 Modified min-sum 20

63.5

M*

127

M
11352 20374 22704 0.897375 20374 - 22704 - 20374* 66 1188* 2.79 2.5989 0.50 None

Design-time configurable for any (3,6)-regular QC code with block 

length N = 6 * 2^s (s = integer)

[63] Design of irregular LDPC codec on a single chip FPGA Pei Y., Yin L., Lu J. 2004 3048 6096
Irr 

2.6

Irr 

6.53
- - 64

Semi 

parallel
24 48 72 1 Xilinx Virtex E XCV3200E - 24

32

M*

64

M
6635 12303 13270 0.927129 12303 1562 13270 0.117709 12303* 205 820* - - 0.50 None

Design-time configurable for irregular QC codes, with sub-block size L = 

(2^p - 1) where p is a prime number

[47]
FPGA based implementation of decoder for array low-density parity-check 

codes
Bhagawat P., Uppal M., Choi G. 2005 519 1038

Reg 

3

Reg 

6
3114 Uni* 4 26.3

Semi 

parallel
3 6 9 1 Xilinx Virtex E XCV2000E - 18

36

M*

72

M
10883 19419 21766 0.892171 19419 3598 21766 0.165304 19419* 120 480* - - 0.50 None

One ALDPC code presented, but "can be easily changed to 

accommodate a different set of [ALDPC] parameters"

[59] An FPGA implementation of a structured irregular LDPC decoder Cao Z., Kang J., Fan P. 2005 1552 3104 - - - Non 6 98
Semi 

parallel
16 32 48 1 Altera Cyclone 2 EP2C70F672C7 Belief propagation 30

26

M*

52

M
33043 - 33043 - - - 33043 - 33043 104 1.48 1.2889 0.50 None Specific to one QC code, flexibility not discussed

[48]-

1

Partially-parallel LDPC decoder based on high-efficiency message-passing 

algorithm - 7 ITERATIONS

Shimizu K., Ishikawa T., Togawa N., 

Ikenaga T., Goto S.
2005 768 1536

Reg 

3

Reg 

6
4608 Uni* 8 100

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Min-sum 7

5.88

M*

11.8

M**
1296 1785 2592 0.688657 1785 1358 2592 0.52392 1785* 102 1836* 3.36*** 3.1689 0.5 None Not mentioned. One QC code implemented. Calculated from N, iterations, f and Titer

[48]-

2

Partially-parallel LDPC decoder based on high-efficiency message-passing 

algorithm - 20 ITERATIONS

Shimizu K., Ishikawa T., Togawa N., 

Ikenaga T., Goto S.
2005 768 1536

Reg 

3

Reg 

6
4608 Uni* 8 100

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Min-sum 20

2.11

M*

4.23

M**
1296 1785 2592 0.688657 1785 1358 2592 0.52392 1785* 102 1836* 2.98*** 2.7889 0.5 None Not mentioned. One QC code implemented. Calculated from N, iterations, f and Titer

[78] Reduced complexity, FPGA implementation of quasi-cyclic LDPC decoder
Spagnol C., Marnane W., Popovici 

E.
2005 - - - - - Uni* 4 27

Semi 

parallel
- - - 1 Xilinx Virtex E XCV2000-6 - - 994 1689 1988 0.849598 1689 - 1988 - 1689* 24 96* - - - None

One QC code presented, but architecture is "easily adaptable for a class 

of QC codes" with specific  H ((3,6)-regular)

[76]-

1E

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - MS ALGORITHM - EC
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Uni 8 91.8*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Min-sum 20

4.59

M*

9.18

M**
1167 2066 2334 0.885176 2066 664 2334 0.28449 2066* 36 648* 2.95 2.7589 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Throughput derived for 20 iterations. Clock speed given as 1 / critical path delay.

[76]-

1T

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - MS ALGORITHM - TP
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Uni 8 91.8*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Min-sum 3

30.6

M*

61.2

M
1167 2066 2334 0.885176 2066 664 2334 0.28449 2066* 36 648* - - 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Clock speed given as 1 / critical path delay. Avg. iterations and throughput at SNR = 4.5 dB

[76]-

2E

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - SP834bu, INTRA PIPELINE - EC
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Uni 8 84*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Balanced sum-product 20

4.3

M*

8.59

M**
2166 3901 4332 0.900508 3901 778 4332 0.179594 3901* 36 648* 2.37 2.1789 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Throughput derived for 20 iterations. Clock speed given as 1 / critical path delay.

[76]-

2T

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - SP834bu, INTRA PIPELINE - TP
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Uni 8 84*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Balanced sum-product 3.2

26.8

M*

53.7

M
2166 3901 4332 0.900508 3901 778 4332 0.179594 3901* 36 648* - - 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Clock speed given as 1 / critical path delay. Avg. iterations and throughput at SNR = 4.5 dB

[76]-

3E

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - SP834bu, COMB. PIPELINE - EC
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Uni 8 79.1*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Balanced sum-product 20

4.04

M*

8.08

M**
1919 3403 3838 0.88666 3403 1141 3838 0.29729 3403* 36 648* 2.37 2.1789 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Throughput derived for 20 iterations. Clock speed given as 1 / critical path delay.

[76]-

3T

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - SP834bu, COMB. PIPELINE - TP
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Uni 8 79.1*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Balanced sum-product 3.2

25.2

M*

50.5

M
1919 3403 3838 0.88666 3403 1141 3838 0.29729 3403* 36 648* - - 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Clock speed given as 1 / critical path delay. Avg. iterations and throughput at SNR = 4.5 dB

[76]-

4E

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - SP833bnu - EC
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Non 8 80.5*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Balanced sum-product 20

4.21

M*

8.42

M**
2808 4908 5616 0.873932 4908 1240 5616 0.220798 4908* 36 648* 2.96 2.7689 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Throughput derived for 20 iterations. Clock speed given as 1 / critical path delay.

[76]-

4T

Partly parallel overlapped sum-product decoder architectures for quasi-cyclic 

LDPC codes - SP833bnu - TP
Chen N., Dai Y., Yan Z. 2006 768 1536

Reg 

3

Reg 

6
4608 Non 8 80.5*

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Balanced sum-product 3.3

25.5

M*

51

M
2808 4908 5616 0.873932 4908 1240 5616 0.220798 4908* 36 648* - - 0.50 None

Not discussed, but architecture presented in general terms. One QC 

code implemented.
Clock speed given as 1 / critical path delay. Avg. iterations and throughput at SNR = 4.5 dB

[41]
A 170 Mbps (8176, 7156) quasi-cyclic LDPC decoder implementation with 

FPGA
Cui Z., Wang Z. 2006 1022 8176

Reg 

4

Reg 

32
32704 Non 6 193

Semi 

parallel
4 32 36 1 Xilinx Virtex 2 6000

Modified sum-product 

(balanced)
15

172

M

197

M*
27460 36848 54920 0.67094 36848 38266 54920 0.696759 38266* 128 2304* 3.78 0.86935 0.88 None One code presented, but "suited for other QC-LDPC codes as well".

[42] A bit-serial approximate min-sum LDPC decoder and FPGA implementation
Darabiha A., Carusone A. C., 

Kschischang F. R.
2006 125 480 - - - Uni* 3 61

Fully 

parallel
125 480 605 2 Altera Stratix EP1S80

Min-sum with simplified 

check update function
15

481

M*

650

M
66588 - 66588 - - - 66588 - 66588 - - 4.69 3.1343 0.74 None Not mentioned. One "RS-based" code implemented.

[80] The moderate-throughput and memory-efficient LDPC decoder Xiong L., Tan Z., Yao D. 2006 298 980
Irr 

2.89

Irr 

9.5
2831 Uni 6 136 Serial 1 1 2 1 Altera Cyclone EP1C6

Improved belief 

propagation
- 997 - 997 - - - 997 - 997 - 33.2 4.4** 3.1323 0.70 None Not mentioned. One code implemented. Max Iter only discussed for BER simulation.

[54]
A high speed low memory FPGA based LDPC decoder architecture for quasi-

cyclic  LDPC codes
Saunders P., Fagan A. D. 2006 1728 3200 - - - Uni* 5 180

Semi 

parallel
- - 32 1 Xilinx Virtex 4 XC4VLX2512FF668

Modified turbo decoding 

algorithm
10

103

M*

223

M
6946 10743 13892 0.773323 10743 - 13892 - 10743* 16 288* 2.33 2.3219 0.46 None

One code presented, but architecture can decode "codes of varying 

code rates and lengths each exhibiting the quasi-cyclic structure"

[58] An FPGA implementation of array LDPC decoder Sha J., Gao M., Zhang Z., Li L. 2006 188 2209
Reg 

4

Reg 

47
8836 Uni* 6 50

Semi 

parallel
188 47 235 1 Altera Stratix EP1S30 Modified min-sum 20

108

M*

118

M
23535 23535 23535 1 23535 6405 23535 0.272148 23535* - 25.9 5.12** 1.5829 0.92 None Specific to one ALDPC code, flexibility not discussed

[61]-

1

Code construction and FPGA implementation of a low-error-floor multi-rate 

low-density parity-check code decoder - 1/2 RATE CODE
Yang L., Liu H., Shi C. J. R. 2006 4158 9036

Irr 

3.25

Irr 

6.5
27027 Uni 6 100

Semi 

parallel
18 36 54 1 Xilinx Virtex 2 XC2V8000 Min-sum with correction

60

*

15

M

30

M*
34127 53327 68254 0.781302 53327 24570 68254 0.359979 53327* 102 1836* 1.17* 0.97893 0.50

3 specific PCMs with different 

rates but similar block sizes

Runtime configurable for three different code rates (similar block sizes). 

Uses specific QC codes.

[61]-

2

Code construction and FPGA implementation of a low-error-floor multi-rate 

low-density parity-check code decoder - 5/8 RATE CODE
Yang L., Liu H., Shi C. J. R. 2006 3576 9536

Reg 

3

Reg 

8
28608 Uni 6 100

Semi 

parallel
12 32 44 1 Xilinx Virtex 2 XC2V8000 Min-sum with correction

24

*

40

M

64

M*
34127 53327 68254 0.781302 53327 24570 68254 0.359979 53327* 102 1836* 2.01* 1.1627 0.63

3 specific PCMs with different 

rates but similar block sizes

Runtime configurable for three different code rates (similar block sizes). 

Uses specific QC codes.

[61]-

3

Code construction and FPGA implementation of a low-error-floor multi-rate 

low-density parity-check code decoder - 7/8 RATE CODE
Yang L., Liu H., Shi C. J. R. 2006 1224 9792

Reg 

3

Reg 

24
29376 Uni 6 100

Semi 

parallel
3 24 27 1 Xilinx Virtex 2 XC2V8000 Min-sum with correction

24

*

40

M

45.7

M*
34127 53327 68254 0.781302 53327 24570 68254 0.359979 53327* 102 1836* 3.93* 1.0193 0.88

3 specific PCMs with different 

rates but similar block sizes

Runtime configurable for three different code rates (similar block sizes). 

Uses specific QC codes.

[72]
Investigation of error floors of structured low-density parity-check codes by 

hardware emulation

Zhang Z., Dolecek L., Nikolic B., 

Anantharam B., Wainwright M.
2006 384 2048

Reg 

6

Reg 

32
12288 Uni 6 100

Semi 

parallel
1 32 33 1 Xilinx Virtex 2 Pro XC2VP50

Message passing 

algorithm
10

19.5

M*

24

M**
7320 3780 14640 0.258197 3780 13658 14640 0.932923 13658* 129 2322* 4.07*** 1.9363 0.81 None

Design-time configurable for any code with "parity check matrices 

composed of permutation submatrices"
Throughput given is 240 M for 1 iteration

[55] A high throughput H-QC LDPC decoder Chien Y.-H., Ku M.-K. 2007 6144 #####
Reg

3

Reg

6
36864 Uni 6 96

Semi 

parallel
96 192 288 1 Altera Stratix 2 EP2S130 Min-Sum 15

149

M*

298

M
55491 - 110982 - - - 110982 - 91988** - 300.0 1.48 1.2889 0.50 None Any QC code

[64]-

1

Flexible parallel architecture for DVB-S2 LDPC decoders - N=16200, R=1/5, 45 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 12960 #####

Irr 

3.00

Irr 

3.75
48600 - 70.8

Semi 

parallel
- - 45 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

14.4

M*

71.8

M
11906 22048 23812 0.92592 22048 5292 23812 0.222241 22048* 178 3204* - - 0.2 All 63 Hs in DVB-S2 standard.

[64]-

2

Flexible parallel architecture for DVB-S2 LDPC decoders - N=16200, R=1/5, 90 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 12960 #####

Irr 

3.00

Irr 

3.75
48600 - 74

Semi 

parallel
- - 90 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

29.6

M*

148

M
22048 40568 44096 0.919993 40568 9701 44096 0.219997 40568* 195 3510* - - 0.2 All 63 Hs in DVB-S2 standard.

[64]-

3

Flexible parallel architecture for DVB-S2 LDPC decoders - N=16200, R=1/5, 180 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 12960 #####

Irr 

3.00

Irr 

3.75
48600 - 73.2

Semi 

parallel
- - 180 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

60.2

M*

301

M
38804 70554 77608 0.909107 70554 20284 77608 0.261365 70554* 222 3996* - - 0.2 All 63 Hs in DVB-S2 standard.

[64]-

4

Flexible parallel architecture for DVB-S2 LDPC decoders - N=16200, R=7/9, 45 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 3600 #####

Irr 

2.78

Irr 

12.5
45000 - 70.8

Semi 

parallel
- - 45 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

36.3

M*

46.7

M
11906 22048 23812 0.92592 22048 5292 23812 0.222241 22048* 178 3204* - - 0.78 All 63 Hs in DVB-S2 standard.

[64]-

5

Flexible parallel architecture for DVB-S2 LDPC decoders - N=16200, R=7/9, 90 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 3600 #####

Irr 

2.78

Irr 

12.5
45000 - 74

Semi 

parallel
- - 90 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

75.6

M*

97.2

M
22048 40568 44096 0.919993 40568 9701 44096 0.219997 40568* 195 3510* - - 0.78 All 63 Hs in DVB-S2 standard.

[64]-

6

Flexible parallel architecture for DVB-S2 LDPC decoders - N=16200, R=7/9, 180 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 3600 #####

Irr 

2.78

Irr 

12.5
45000 - 73.2

Semi 

parallel
- - 180 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

149

M*

191

M
38804 70554 77608 0.909107 70554 20284 77608 0.261365 70554* 222 3996* - - 0.78 All 63 Hs in DVB-S2 standard.

[64]-

7

Flexible parallel architecture for DVB-S2 LDPC decoders - N=64800, R=3/5, 45 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 25920 #####

Irr 

4.40

Reg 

11
285120 - 70.8

Semi 

parallel
- - 45 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

17.1

M*

28.5

M
11906 22048 23812 0.92592 22048 5292 23812 0.222241 22048* 178 3204* - - 0.6 All 63 Hs in DVB-S2 standard.

[64]-

8

Flexible parallel architecture for DVB-S2 LDPC decoders - N=64800, R=3/5, 90 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 25920 #####

Irr 

4.40

Reg 

11
285120 - 74

Semi 

parallel
- - 90 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

37.1

M*

61.9

M
22048 40568 44096 0.919993 40568 9701 44096 0.219997 40568* 195 3510* - - 0.6 All 63 Hs in DVB-S2 standard.

[64]-

9

Flexible parallel architecture for DVB-S2 LDPC decoders - N=64800, R=3/5, 180 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 25920 #####

Irr 

4.40

Reg 

11
285120 - 73.2

Semi 

parallel
- - 180 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

73.2

M*

122

M
38804 70554 77608 0.909107 70554 20284 77608 0.261365 70554* 222 3996* - - 0.6 All 63 Hs in DVB-S2 standard.

[64]-

10

Flexible parallel architecture for DVB-S2 LDPC decoders - N=64800, R=9/10, 45 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 6480 #####

Irr 

3.00

Reg 

30
194400 - 70.8

Semi 

parallel
- - 45 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

34.8

M*

38.7

M
11906 22048 23812 0.92592 22048 5292 23812 0.222241 22048* 178 3204* - - 0.9 All 63 Hs in DVB-S2 standard.

[64]-

11

Flexible parallel architecture for DVB-S2 LDPC decoders - N=64800, R=9/10, 90 

FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 6480 #####

Irr 

3.00

Reg 

30
194400 - 74

Semi 

parallel
- - 90 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

71.7

M*

79.7

M
22048 40568 44096 0.919993 40568 9701 44096 0.219997 40568* 195 3510* - - 0.9 All 63 Hs in DVB-S2 standard.

[64]-

12

Flexible parallel architecture for DVB-S2 LDPC decoders - N=64800, R=9/10, 

180 FUs

Gomes M., Falcao G., Silva V., 

Ferreira V., Sengo A.
2007 6480 #####

Irr 

3.00

Reg 

30
194400 - 73.2

Semi 

parallel
- - 180 1 Xilinx Virtex 2 Pro XC2VP100 -

15

*

141

M*

157

M
38804 70554 77608 0.909107 70554 20284 77608 0.261365 70554* 222 3996* - - 0.9 All 63 Hs in DVB-S2 standard.

[69]-

1E

FPGA implementation of LDPC decoders based on joint row-column decoding 

algorithm - 40-PARALLEL - EC
He Z., Roy S., Fortier P. 2007 640 1920

Irr 

3.33

Reg 

10
6400 Uni 8 150

Semi 

parallel
- - 40 1 Xilinx Virtex 4 XC4VLX160

Joint row-column 

decoding algorithm
50

211

M*

320

M**
- - - - - - - - - - - 2.29 1.2795 0.66 None

Not discussed, as focus is on a decoding algorithm that "is applicable to 

various LDPC codes" including random & QC
Throughput derived for 50 iterations. 

[69]-

1T

FPGA implementation of LDPC decoders based on joint row-column decoding 

algorithm - 40-PARALLEL - TP
He Z., Roy S., Fortier P. 2007 640 1920

Irr 

3.33

Reg 

10
6400 Uni 8 150

Semi 

parallel
- - 40 1 Xilinx Virtex 4 XC4VLX160

Joint row-column 

decoding algorithm
8

1.33

G*

2

G
- - - - - - - - - - - - - 0.66 None

Not discussed, as focus is on a decoding algorithm that "is applicable to 

various LDPC codes" including random & QC

[69]-

2E

FPGA implementation of LDPC decoders based on joint row-column decoding 

algorithm - 4-PARALLEL - EC
He Z., Roy S., Fortier P. 2007 640 1920

Irr 

3.33

Reg 

10
6400 Uni 8 150

Semi 

parallel
- - 4 1 Xilinx Virtex 4 XC4VLX160

Joint row-column 

decoding algorithm
50

23.8

M*

36

M**
- - - - - - - - - - - 2.29 1.2795 0.66 None

Not discussed, as focus is on a decoding algorithm that "is applicable to 

various LDPC codes" including random & QC
Throughput derived for 50 iterations. 

[69]-

2T

FPGA implementation of LDPC decoders based on joint row-column decoding 

algorithm - 4-PARALLEL - TP
He Z., Roy S., Fortier P. 2007 640 1920

Irr 

3.33

Reg 

10
6400 Uni 8 150

Semi 

parallel
- - 4 1 Xilinx Virtex 4 XC4VLX160

Joint row-column 

decoding algorithm
8

183

M*

225

M
- - - - - - - - - - - - - 0.66 None

Not discussed, as focus is on a decoding algorithm that "is applicable to 

various LDPC codes" including random & QC

[69]-

3E

FPGA implementation of LDPC decoders based on joint row-column decoding 

algorithm - SERIAL - EC
He Z., Roy S., Fortier P. 2007 640 1920

Irr 

3.33

Reg 

10
6400 Uni 8 300 Serial - - 1 1 Xilinx Virtex 4 XC4VLX160

Joint row-column 

decoding algorithm
50

11.8

M*

17.9

M**
- - - - - - - - - - - 2.29 1.2795 0.66 None

Not discussed, as focus is on a decoding algorithm that "is applicable to 

various LDPC codes" including random & QC
Throughput derived for 50 iterations. 

[69]-

3T

FPGA implementation of LDPC decoders based on joint row-column decoding 

algorithm - SERIAL - TP
He Z., Roy S., Fortier P. 2007 640 1920

Irr 

3.33

Reg 

10
6400 Uni 8 300 Serial - - 1 1 Xilinx Virtex 4 XC4VLX160

Joint row-column 

decoding algorithm
8

74.6

M*

112

M
- - - - - - - - - - - - - 0.66 None

Not discussed, as focus is on a decoding algorithm that "is applicable to 

various LDPC codes" including random & QC

[45]
An area-efficient FPGA-based architecture for fully-parallel stochastic LDPC 

decoding

Tehrani S. S., Mannor S., Gross W. 

J.
2007 512 1024

Reg 

3

Reg 

6
3072 NA 212

Fully 

parallel
512 1024 1536 1 Xilinx Virtex 4 XC4VLX200 Stochastic NA

353

M*

706

M
32875 - 65750 - - - 65750 - 54497** - - 2.43 2.2389 0.50 None Not mentioned. One code implemented. Stochastic bitstream, so does not use conventional iterations.

[74] Multi-Gbps FPGA-based low density parity check (LDPC) decoder design Zarubica R., Wilson S. G., Hall E. 2007 600 1200
Reg 

3

Reg 

6
3600 Uni 3 100

Fully 

parallel
600 1200 1800 1 Xilinx Virtex 4 XC4VLX200 Min-sum 10

6

G

12

G*
40613 69038 81226 0.84995 69038 18945 81226 0.233238 69038* - - 3.76 3.5689 0.50 None Not mentioned. One code implemented.

[66] FPGA implementation of a flexible decoder for long LDPC codes Beuschel C., Pfleiderer H. 2008 - - - - - Uni 8 74
Semi 

parallel
16 16 32 1 Xilinx Virtex 4 XC4LX160-11 Normalized BP-based 15

5

M**

10

M*
18483 - 36966 - - - 36966 - 30639** 202 3636* - - 0.50

"Any regular or irregular LDPC 

code" subject to size constraints
Some constraints (eg Nmax) "75 Mbps per iteration", assumed 15 iterations.

[57] A new powerful scalable generic multi-standard LDPC decoder architecture
Charot F., Wolinski C., Fau N., 

Hamon F.
2008 - - - - - Uni* 6 160

Semi 

parallel
4 4 8 1 Xilinx Virtex 5 XC5VLX110T - 20

21.6

M

25.9

M*
- 19000 - - 38000 10000 - - 38000* 92 11.3 - - 0.83 All 114 PCMs in 802.16 (WiMax) Any standard

[75]-

1

Optimal overlapped message passing decoding of quasi-cyclic LDPC codes - 

OMP
Dai Y., Yan Z., Chen N. 2008 768 1536

Reg 

3

Reg 

6
4608 Uni 8 149

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Min-sum 3

49.6

M*

99.1

M
1616 2887 3232 0.893255 2887 1073 3232 0.331993 2887* 36 648* - - 0.50 None Design-time configurable for any QC code. Avg iterations and throughput at SNR = 4.5 dB

[75]-

2

Optimal overlapped message passing decoding of quasi-cyclic LDPC codes - 

Non-OMP
Dai Y., Yan Z., Chen N. 2008 768 1536

Reg 

3

Reg 

6
4608 Uni 8 147

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5ff1152 Min-sum 3

29.4

M*

58.8

M
1477 2648 2954 0.896412 2648 1012 2954 0.342586 2648* 36 648* - - 0.50 None Design-time configurable for any QC code. Avg iterations and throughput at SNR = 4.5 dB

[60]-

1

A reconfigurable FPGA implementation of an LDPC decoder for unstructured 

codes - (4095, 3358) CODE

Hosseini S. M. E., Chan K. S., Goh 

W. L.
2008 737 4095

Reg 

3

Irr 

16.7
12285 Uni 9 - Serial 1 1 2 1 Xilinx Virtex 2 Pro XC2VP30

Min-sum with correction 

factor

10

*
729 - 1458 - - - 1458 - 1208** - - 3.42** 1.1886 0.82

"Any kind of LDPC code 

regardless of its structure"

[60]-

2

A reconfigurable FPGA implementation of an LDPC decoder for unstructured 

codes - (4161, 3430) CODE

Hosseini S. M. E., Chan K. S., Goh 

W. L.
2008 731 4161

Reg 

4

Irr 

22.8
16644 Uni 9 - Serial 1 1 2 1 Xilinx Virtex 2 Pro XC2VP30

Min-sum with correction 

factor

10

*
729 - 1458 - - - 1458 - 1208** - - 3.52** 1.2886 0.82

"Any kind of LDPC code 

regardless of its structure"

[60]-

3

A reconfigurable FPGA implementation of an LDPC decoder for unstructured 

codes - (4376, 4094) CODE

Hosseini S. M. E., Chan K. S., Goh 

W. L.
2008 282 4376

Reg 

4

Irr 

62.1
17504 Uni 9 - Serial 1 1 2 1 Xilinx Virtex 2 Pro XC2VP30

Min-sum with correction 

factor

10

*
729 - 1458 - - - 1458 - 1208** - - 5.19** 1.2481 0.94

"Any kind of LDPC code 

regardless of its structure"

[17]-

1

Configurable LDPC decoder architectures for regular and irregular codes - 

REGULAR DECODER

Karkooti M., Radosavljevic P., 

Cavallaro J. R.
2008 768 1536

Reg 

3

Reg 

6
4608 Uni 5 211

Semi 

parallel
48 96 144 1 Xilinx Virtex 4 XC4VFX60

Modified min-sum with 

scaling
-

397

M

794

M*
9881 18174 19762 0.919644 18174 3455 19762 0.17483 18174* 66 1188* - - 0.50 None

Design-time configurable for any (3,6)-regular QC code with block 

length N = 6 * 2^s (s = integer)

[17]-

2

Configurable LDPC decoder architectures for regular and irregular codes - 

IRREGULAR DECODER

Karkooti M., Radosavljevic P., 

Cavallaro J. R.
2008 432 1296

Irr 

3.67

Reg 

11
4752 Uni 8 160

Semi 

parallel
- - 81 1 Xilinx Virtex 4 XC4VFX60

Modified min-sum with 

correcting offset

15

*

95

M

143

M*
12633 19265 25266 0.762487 19265 13823 25266 0.547099 19265* 87 1566* 2.49* 1.4084 0.67 All 12 PCMs in 802.11n (Wifi) Can "be extended to support other code families" Uses average iterations to meet FER target of 10^-4, numbers not given.

[36] Fully parallel stochastic LDPC decoders
Tehrani S. S., Mannor S., Gross W. 

J.
2008 528 1056

Irr 

3.17

Irr 

6.33
3344 NA 222

Fully 

parallel
528 1056 1584 1 Xilinx Virtex 4

XC4VLX200-

11FF1513
Stochastic NA

348

M*

697

M**
46097 68163 92194 0.739343 68163 44502 92194 0.4827 68163* - - 2.45 2.2589 0.50 None

Not discussed. One code implemented (from 802.16e), but technique 

possibly applicable to any code

Read from graph at same Eb/N0 as EC results. Stochastic bitstream, so does not use conventional 

iterations.

[65]
FPGA based low-complexity high-throughput tri-mode decoder for quasi-cyclic 

LDPC codes
Chen X., Huang Q., Lin S., Akella V. 2009 4095 4095

Reg 

64

Reg 

64
262080 Uni 1 191

Semi 

parallel
65 65 130 2 Xilinx Virtex E XC4VLX160

Soft reliability-based 

iterative majority logic 

decoding

5
1.56

G*

1.9

G
12857 - 25714 - - - 25714 - 21313** 153 612* 4.36 2.1286 0.82 None

Architecture focuses on one code, but "the proposed techniques are 

general enough to handle any quasi-cyclic code"

[52]-

1

A generic architecture of CCSDS low density parity check decoder for near-

earth applications - LOW-COST DECODER, 10 ITERs

Demangel F., Fau N., Drabik N., 

Charot F., Wolinski C.
2009 1022 8176

Reg 

4

Reg 

32
32704 - 200

Semi 

parallel
2 16 18 1 Altera Cyclone 2 EP2C50F

Belief propagation-based 

algorithm
10

130

M

149

M*
- 8000 - - 8000 6000 - - 8000* - 283.2 - - 0.88 None 1 code

[52]-

2

A generic architecture of CCSDS low density parity check decoder for near-

earth applications - LOW-COST DECODER, 18 ITERs

Demangel F., Fau N., Drabik N., 

Charot F., Wolinski C.
2009 1022 8176

Reg 

4

Reg 

32
32704 - 200

Semi 

parallel
2 16 18 1 Altera Cyclone 2 EP2C50F

Belief propagation-based 

algorithm
18

70

M

80

M*
- 8000 - - 8000 6000 - - 8000* - 283.2 3.8 0.88935 0.88 None 1 code

[52]-

3

A generic architecture of CCSDS low density parity check decoder for near-

earth applications - LOW-COST DECODER, 50 ITERs

Demangel F., Fau N., Drabik N., 

Charot F., Wolinski C.
2009 1022 8176

Reg 

4

Reg 

32
32704 - 200

Semi 

parallel
2 16 18 1 Altera Cyclone 2 EP2C50F

Belief propagation-based 

algorithm
50

25

M

28.6

M*
- 8000 - - 8000 6000 - - 8000* - 283.2 3.73 0.81935 0.88 None 1 code

[52]-

4

A generic architecture of CCSDS low density parity check decoder for near-

earth applications - HIGH-SPEED DECODER, 10 ITERs

Demangel F., Fau N., Drabik N., 

Charot F., Wolinski C.
2009 1022 8176

Reg 

4

Reg 

32
32704 - 200

Semi 

parallel
2 16 18 1 Altera Stratix 2 EP2S180

Belief propagation-based 

algorithm
10

1.02

G

1.17

G*
- 38000 - - 38000 30000 - - 38000* - 1300 - - 0.88 None 1 code

[52]-

5

A generic architecture of CCSDS low density parity check decoder for near-

earth applications - HIGH-SPEED DECODER, 18 ITERs

Demangel F., Fau N., Drabik N., 

Charot F., Wolinski C.
2009 1022 8176

Reg 

4

Reg 

32
32704 - 200

Semi 

parallel
2 16 18 1 Altera Stratix 2 EP2S180

Belief propagation-based 

algorithm
18

560

M

640

M*
- 38000 - - 38000 30000 - - 38000* - 1300 3.8 0.88935 0.88 None 1 code

[52]-

6

A generic architecture of CCSDS low density parity check decoder for near-

earth applications - HIGH-SPEED DECODER, 50 ITERs

Demangel F., Fau N., Drabik N., 

Charot F., Wolinski C.
2009 1022 8176

Reg 

4

Reg 

32
32704 - 200

Semi 

parallel
2 16 18 1 Altera Stratix 2 EP2S180

Belief propagation-based 

algorithm
50

200

M

229

M*
- 38000 - - 38000 30000 - - 38000* - 1300 3.73 0.81935 0.88 None 1 code

[62]-

1

Design and implementation for High Speed LDPC Decoder with layered 

decoding - 1 DECODER
Ding H., Yang S., Luo W., Dong M. 2009 2304 1152 - - - Uni* 7 155

Semi 

parallel
- - 12 1 Altera Stratix 2 EP2S180 Min-Sum 8

233

M

465

M*
- 17259 - - 17259 6598 - - 17259* - 264.8 1.94 1.7489 0.50 None 1 code

[62]-

2

Design and implementation for High Speed LDPC Decoder with layered 

decoding - 4 DECODERS
Ding H., Yang S., Luo W., Dong M. 2009 2304 1152 - - - Uni* 7 128

Semi 

parallel
- - 12 4 Altera Stratix 2 EP2S180 Min-Sum 8

768

M
1.54 G* - 69112 - - 69112 26392 - - 69112* - 1059.0 1.94 1.7489 0.50 None 1 code

[43]
FPGA implementation of nonbinary quasi-cyclic LDPC decoder based on EMS 

algorithm
Sun Y., Zhang Y., Hu J., Zhang Z. 2009 486 972

Irr 

2.5

Reg 

5
2430 - 131

Semi 

parallel
3 15 18 1 Xilinx Virtex 4 XC4VLX160

Extended min-sum 

(nonbinary)
20

50

M

100

M*
46190 87783 92380 0.950238 87783 34908 92380 0.377874 87783* 138 2484* 2.49 2.2989 0.50 None Not mentioned. One non-binary QC code implemented.

[68]-

1E

FPGA implementation of high performance LDPC decoder using modified 2-bit 

min-sum algorithm - 1200-BIT CODE - EC
Chandrasetty V. A., Aziz S. M. 2010 600 1200

Reg 

3

Reg 

6
3600 Uni 2 123

Fully 

parallel
600 1200 1800 1 Xilinx Virtex 4 XC4VLX200

Modified 2-bit min-sum 

algorithm
8.9**

8.3

G**

16.6

G*
33345 58053 66690 0.87049 58053 15691 66690 0.235283 58053* - - 3.38 3.1889 0.50 None

Not discussed, probably because focus is on a decoding algorithm more 

than an architecture - could work for any code?
Iterations and throughput derived for same Eb/N0 as EC results

[68]-

1T

FPGA implementation of high performance LDPC decoder using modified 2-bit 

min-sum algorithm - 1200-BIT CODE - TP
Chandrasetty V. A., Aziz S. M. 2010 600 1200

Reg 

3

Reg 

6
3600 Uni 2 123

Fully 

parallel
600 1200 1800 1 Xilinx Virtex 4 XC4VLX200

Modified 2-bit min-sum 

algorithm
7.2

10.2

G

20.4

G*
33345 58053 66690 0.87049 58053 15691 66690 0.235283 58053* - - - - 0.50 None

Not discussed, probably because focus is on a decoding algorithm more 

than an architecture - could work for any code?
Avg iterations and throughput for Eb/N0 = 4 dB

[68]-

2E

FPGA implementation of high performance LDPC decoder using modified 2-bit 

min-sum algorithm - 648-BIT CODE - EC
Chandrasetty V. A., Aziz S. M. 2010 324 648

Reg 

3

Reg 

6
1944 Uni 2 113

Fully 

parallel
324 648 972 1 Xilinx Virtex 5 XC5VLX110T

Modified 2-bit min-sum 

algorithm
8.4**

4.33

G**

8.67

G*
7755 22014 31020 0.709671 44028 8555 31020 0.27579 44028* - - 3.64 3.4489 0.50 None

Not discussed, probably because focus is on a decoding algorithm more 

than an architecture - could work for any code?
Iterations and throughput derived for same Eb/N0 as EC results

[68]-

2T

FPGA implementation of high performance LDPC decoder using modified 2-bit 

min-sum algorithm - 648-BIT CODE - TP
Chandrasetty V. A., Aziz S. M. 2010 324 648

Reg 

3

Reg 

6
1944 Uni 2 113

Fully 

parallel
324 648 972 1 Xilinx Virtex 5 XC5VLX110T

Modified 2-bit min-sum 

algorithm
6.8

5.4

G

10.8

G*
7755 22014 31020 0.709671 44028 8555 31020 0.27579 44028* - - - - 0.50 None

Not discussed, probably because focus is on a decoding algorithm more 

than an architecture - could work for any code?
Avg iterations and throughput for Eb/N0 = 4.25 dB

[50]-

1

A configurable FPGA implementation of PEG-based PS-LDPC decoder - 

(1152,3,8) CODE
Wang K., Liu N., Sun B., Sun H. 2010 432 1152

Reg 

3

Reg 

8
3456 Uni 5 119

Semi 

parallel
432 144 576 1 Altera Stratix 2 EP2S60F484C3 Min-sum

16

**

484

M**

774

M*
- 36195 - - 36195 20777 - - 36195* - 16.0 2.95 2.1027 0.63 None Design-time configurable for "PS-LDPC" codes

Given as 2.422 Gbps, but includes factor qn = 5. Iterations calculated from throughput equation & 

degrees

[50]-

2

A configurable FPGA implementation of PEG-based PS-LDPC decoder - 

(1152,3,9) CODE
Wang K., Liu N., Sun B., Sun H. 2010 384 1152

Reg 

3

Reg 

9
3456 Uni 5 118

Semi 

parallel
384 128 512 1 Altera Stratix 2 EP2S60F484C3 Min-sum

16

**

471

M**

707

M*
- 33543 - - 33543 18480 - - 33543* - 16.1 3.33 2.2484 0.67 None Design-time configurable for "PS-LDPC" codes

Given as 2.353 Gbps, but includes factor qn = 5. Iterations calculated from throughput equation & 

degrees

[50]-

3

A configurable FPGA implementation of PEG-based PS-LDPC decoder - 

(1440,3,10) CODE
Wang K., Liu N., Sun B., Sun H. 2010 432 1440

Reg 

3

Reg 

10
4320 Uni 4 138

Semi 

parallel
432 144 576 1 Altera Stratix 2 EP2S60F484C3 Min-sum

16

**

668

M**

954

M*
- 31638 - - 31638 18034 - - 31638* - 14.1 3.41 2.1423 0.70 None Design-time configurable for "PS-LDPC" codes

Given as 2.672 Gbps, but includes factor qn = 4. Iterations calculated from throughput equation & 

degrees

[70] FPGA implementation of rate-compatible QC-LDPC code decoder Blad A., Gustafsson O. 2011 - - - - - Uni 8 100
Semi 

parallel
- - 27 1 Altera Cyclone 2 EP2C70

Min-sum with check node 

merging
-

175

M*

350

M
- 7727 - - 7727 13529 - - 13529* - 67.6 - - 0.50

Within a "rate-compatible" code 

family

Tested on 802.16e & 802.11n, but works "with codes obtained through 

other means"

[56]-

1

A multi-level hierarchical quasi-cyclic matrix for implementation of flexible 

partially-parallel LDPC decoders - 576 BIT CODE
Chandrasetty V. A., Aziz S. M. 2011 288 576

Reg

3

Reg

6
1728 Uni 2 64

Semi 

parallel
16 16 32 1 Xilinx Virtex 2

XC2V8000-

5FF1152
Modified Min-Sum 7.2**

42.7

M**

85.3

M*
2778 5188 5556 0.933765 5188 857 5556 0.154248 5188* 29 9.56** 3.54 3.3489 0.50 3 codes in 802.16 WiMax Any QC code. Iterations and throughput derived for same Eb/N0 as EC results

[56]-

2

A multi-level hierarchical quasi-cyclic matrix for implementation of flexible 

partially-parallel LDPC decoders - 1152 BIT CODE
Chandrasetty V. A., Aziz S. M. 2011 576 1152

Reg

3

Reg

6
3456 Uni 2 64

Semi 

parallel
16 16 32 1 Xilinx Virtex 2

XC2V8000-

5FF1152
Modified Min-Sum 8.5**

38

M**

76.1

M*
2778 5188 5556 0.933765 5188 857 5556 0.154248 5188* 29 19.1** 3.27 3.0789 0.50 3 codes in 802.16 WiMax Any QC code. Iterations and throughput derived for same Eb/N0 as EC results

[56]-

3

A multi-level hierarchical quasi-cyclic matrix for implementation of flexible 

partially-parallel LDPC decoders - 2304 BIT CODE
Chandrasetty V. A., Aziz S. M. 2011 1152 2304

Reg

3

Reg

6
6912 Uni 2 64

Semi 

parallel
16 16 32 1 Xilinx Virtex 2

XC2V8000-

5FF1152
Modified Min-Sum 9.5**

35

M**

69.9

M*
2778 5188 5556 0.933765 5188 857 5556 0.154248 5188* 29 38.3** 3.07 2.8789 0.50 3 codes in 802.16 WiMax Any QC code. Iterations and throughput derived for same Eb/N0 as EC results

[73]-

1

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (1536, 768) CODE VECTORISATION K = 1
Chen X., Kang J., Lin S., Akella V. 2011 768 1536

Reg 

3

Reg 

6
4608 Uni 8 162

Semi 

parallel
3 6 9 1 Xilinx Virtex 2 XC2V6000-5 Min-sum 3

114

M*

229

M
1472 2449 2944 0.831861 2449 2178 2944 0.73981 2449* 24 432* - - 0.50 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.
Avg iterations at Eb/N0 = 4.5 dB

[73]-

2

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (1536, 768) CODE VECTORISATION K = 4
Chen X., Kang J., Lin S., Akella V. 2011 768 1536

Reg 

3

Reg 

6
4608 Uni 8 150

Semi 

parallel
12 24 36 1 Xilinx Virtex 2 XC2V6000-5 Min-sum 3

415

M*

831

M
6102 9698 12204 0.794657 9698 9263 12204 0.759013 9698* 24 432* - - 0.50 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.
Avg iterations at Eb/N0 = 4.5 dB

[73]-

3

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (3969, 3213) CODE VECTORISATION K = 1
Chen X., Kang J., Lin S., Akella V. 2011 756 3969

Irr 

4.24

Irr 

22.3
16821 Uni 6 226

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX-200 Normalized min-sum 15

372

M*

460

M
14636 25836 29272 0.882618 25836 21509 29272 0.734798 25836* 330 5940* - - 0.81 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.
Avg iterations target not specified - assume at Eb/N0 = 4.5 dB

[73]-

4

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (3969, 3213) CODE VECTORISATION K = 4
Chen X., Kang J., Lin S., Akella V. 2011 756 3969

Irr 

4.24

Irr 

22.3
16821 Uni 6 196

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX-200 Normalized min-sum 15

1.19

G*

1.47

G
62362 111035 124724 0.890246 111035 98003 124724 0.785759 111035* 330 5940* - - 0.81 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.
Avg iterations target not specified - assume at Eb/N0 = 4.5 dB

[73]-

5

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (3969, 3213) CODE FOLDING F = 2
Chen X., Kang J., Lin S., Akella V. 2011 756 3969

Irr 

4.24

Irr 

22.3
16821 Uni 6 204

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX-160 Normalized min-sum 15

168

M*

207

M
12604 18208 25208 0.72231 18208 18392 25208 0.72961 18392* 166 2988* - - 0.81 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.
Avg iterations target not specified - assume at Eb/N0 = 4.5 dB

[73]-

6

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (3969, 3213) CODE FOLDING F = 4
Chen X., Kang J., Lin S., Akella V. 2011 756 3969

Irr 

4.24

Irr 

22.3
16821 Uni 6 200

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX-160 Normalized min-sum 15

82.4

M*

102

M
6679 9303 13358 0.696437 9303 10029 13358 0.750786 10029* 83 1494* - - 0.81 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.
Avg iterations target not specified - assume at Eb/N0 = 4.5 dB

[73]-

7

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (8176, 7156) CODE VECTORISATION K = 1
Chen X., Kang J., Lin S., Akella V. 2011 1022 8176

Reg 

4

Reg 

32
32704 Uni 6 229

Semi 

parallel
4 32 36 1 Xilinx Virtex 4 XC4VLX-160 Normalized min-sum 15

171

M*

195

M
4021 7385 8042 0.918304 7385 5907 8042 0.734519 7385* 80 1440* 3.76 0.84935 0.88 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.

Paper claims H is 2044 x 8176, but assuming that is a typo. Avg iterations target not specified - 

assume at Eb/N0 = 4.5 dB

[73]-

8

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (8176, 7156) CODE VECTORISATION K = 4
Chen X., Kang J., Lin S., Akella V. 2011 1022 8176

Reg 

4

Reg 

32
32704 Uni 6 212

Semi 

parallel
16 128 144 1 Xilinx Virtex 4 XC4VLX-160 Normalized min-sum 15

625

M*

714

M
17857 27046 35714 0.757294 27046 27210 35714 0.761886 27210* 80 1440* 3.76 0.84935 0.88 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.

Paper claims H is 2044 x 8176, but assuming that is a typo. Avg iterations target not specified - 

assume at Eb/N0 = 4.5 dB

[73]-

9

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (8176, 7156) CODE FOLDING F = 2
Chen X., Kang J., Lin S., Akella V. 2011 1022 8176

Reg 

4

Reg 

32
32704 Uni 6 201

Semi 

parallel
2 16 18 1 Xilinx Virtex 4 XC4VLX-160 Normalized min-sum 15

45.3

M*

51.8

M
2938 5421 5876 0.922566 5421 3691 5876 0.628148 5421* 40 720* 3.76 0.84935 0.88 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.

Paper claims H is 2044 x 8176, but assuming that is a typo. Avg iterations target not specified - 

assume at Eb/N0 = 4.5 dB

[73]-

10

Memory system optimization for FPGA-based implementation of quasi-cyclic 

LDPC codes decoders - (8176, 7156) CODE FOLDING F = 4
Chen X., Kang J., Lin S., Akella V. 2011 1022 8176

Reg 

4

Reg 

32
32704 Uni 6 196

Semi 

parallel
1 8 9 1 Xilinx Virtex 4 XC4VLX-160 Normalized min-sum 15

22.1

M*

25.3

M
1579 2908 3158 0.920836 2908 1938 3158 0.61368 2908* 20 360* 3.76 0.84935 0.88 None

Design-time configurable for any QC code. HDL auto-generated by 

Python script based on QC H and FPGA resources.

Paper claims H is 2044 x 8176, but assuming that is a typo. Avg iterations target not specified - 

assume at Eb/N0 = 4.5 dB

[67] 

E

FPGA implementation of a LDPC decoder using a reduced complexity message 

passing algorithm - EC
Chrandrasetty V. A., Aziz S. M. 2011 324 648

Reg 

3

Reg 

6
1944 Uni 1 188

Fully 

parallel
324 648 972 1 Xilinx Virtex 5 XC5VLX110T

Simplified Message 

Passing Algorithm
10

6.16

G**

12.3

G*
4046 14239 16184 0.87982 28478 5963 16184 0.36845 28478* - - 5.41 5.2189 0.50 None

Not discussed, probably because focus is on a decoding algorithm more 

than an architecture
Throughput derived for 10 iterations.

[67] 

T

FPGA implementation of a LDPC decoder using a reduced complexity message 

passing algorithm - TP
Chrandrasetty V. A., Aziz S. M. 2011 324 648

Reg 

3

Reg 

6
1944 Uni 1 188

Fully 

parallel
324 648 972 1 Xilinx Virtex 5 XC5VLX110T

Simplified Message 

Passing Algorithm
3.8

16.2

G

32.4

G*
4046 14239 16184 0.87982 28478 5963 16184 0.36845 28478* - - - - 0.50 None

Not discussed, probably because focus is on a decoding algorithm more 

than an architecture
Avg iterations and throughput for Eb/N0 = 6.25 dB

[53]-

1

A highly flexible LDPC decoder using hierarchical quasi-cyclic matrix with 

layered permutation - 648 BIT CODE
Chandrasetty V. A., Aziz S. M. 2012 324 648

Reg

3

Reg

6
1944 Uni* 4 128

Semi 

parallel
18 18 36 1 Xilinx Virtex 2

XC2V8000-

5FF1152
Min-Sum 6.9**

100

M**

200

M*
5908 10816 11816 0.915369 10816 1604 11816 0.135748 10816* 47 18.4** 3.08 2.8889 0.50 3 codes in 802.11 WLAN Any QC code. Iterations and throughput derived for same Eb/N0 as EC results

[53]-

2

A highly flexible LDPC decoder using hierarchical quasi-cyclic matrix with 

layered permutation - 1296 BIT CODE
Chandrasetty V. A., Aziz S. M. 2012 648 1296

Reg

3

Reg

6
3888 Uni* 4 128

Semi 

parallel
18 18 36 1 Xilinx Virtex 2

XC2V8000-

5FF1152
Min-Sum 8.4**

86.6

M**

173

M*
5908 10816 11816 0.915369 10816 1604 11816 0.135748 10816* 47 36.7** 2.74 2.5489 0.50 3 codes in 802.11 WLAN Any QC code. Iterations and throughput derived for same Eb/N0 as EC results

[53]-

3

A highly flexible LDPC decoder using hierarchical quasi-cyclic matrix with 

layered permutation - 1944 BIT CODE
Chandrasetty V. A., Aziz S. M. 2012 972 1944

Reg

3

Reg

6
5832 Uni* 4 128

Semi 

parallel
18 18 36 1 Xilinx Virtex 2

XC2V8000-

5FF1152
Min-Sum 9.1**

61.6

M**

123

M*
5908 10816 11816 0.915369 10816 1604 11816 0.135748 10816* 47 55.1** 2.59 2.3989 0.50 3 codes in 802.11 WLAN Any QC code. Iterations and throughput derived for same Eb/N0 as EC results

[28] 

E
An area efficient LDPC decoder using a reduced complexity min-sum algorithm Chandrasetty V. A., Aziz S. M. 2012 576 1152

Reg

3

Reg

6
3456 Uni 2 138

Fully 

parallel
576 1152 1728 1 Xilinx Virtex 5

XC5VLX110T-

3FF1136
Modified Min-Sum 8.5**

9.35

G**

18.7

G*
10823 39024 43292 0.901414 78048 15107 43292 0.348956 78048* - - 3.43 3.2389 0.50 None Algorithm Iterations and throughput derived for same Eb/N0 as EC results

[28] 

T
An area efficient LDPC decoder using a reduced complexity min-sum algorithm Chandrasetty V. A., Aziz S. M. 2012 576 1152

Reg

3

Reg

6
3456 Uni 2 138

Fully 

parallel
576 1152 1728 1 Xilinx Virtex 5

XC5VLX110T-

3FF1136
Modified Min-Sum 6.8

11.7

G

23.4

G*
10823 39024 43292 0.901414 78048 15107 43292 0.348956 78048* - - - - 0.50 None Algorithm Average iterations and throughput at Eb/N0 = 4dB

[71] Improved decoder design for LDPC codes based on selective node processing Khati S. S., Bisht P., Pujari S. C. 2012 432 1296
Irr

3.67

Reg

11
4752 Uni 11 228

Semi 

parallel
4 8 12 1 Xilinx Virtex 5 XC5VLX110 Modified SPA - 4483 - 17932 - - 4789 17932 0.267064 29726** 92 3312* 2.61 1.5995 0.66 None 1 code

[77]-

1

Reconfigurable architecture and automated design flow for rapid FPGA-based 

LDPC code emulation - 802.11ad
Li H., Park Y. S., Zhang Z. 2012 336 672

Irr 

3.25

Irr 

6.5
2184 Uni 5 100

Semi 

parallel
- - 96 6 Xilinx Virtex 5 XC5VLX155T Offset min-sum 10

475

M*

950

M
12568 35723 50272 0.710594 71446 22323 50272 0.444044 71446* 131 4716* 3.02 2.8289 0.50 Within families of codes Any QC code. Design auto-generated from H (for one FPGA). Correspondence with author.

[77]-

2

Reconfigurable architecture and automated design flow for rapid FPGA-based 

LDPC code emulation - 802.11n
Li H., Park Y. S., Zhang Z. 2012 972 1944

Irr 

3.58

Irr 

7.17
6966 Uni 5 100

Semi 

parallel
- - 96 4 Xilinx Virtex 5 XC5VLX155T Offset min-sum 10

348

M*

695

M
13565 38883 54260 0.716605 77766 22221 54260 0.409528 77766* 130 4680* 2.83 2.6389 0.50 Within families of codes Any QC code. Design auto-generated from H (for one FPGA). Correspondence with author.

[77]-

3

Reconfigurable architecture and automated design flow for rapid FPGA-based 

LDPC code emulation - 802.15c
Li H., Park Y. S., Zhang Z. 2012 336 672

Irr 

3.38

Irr 

6.75
2268 Uni 5 100

Semi 

parallel
- - 96 3 Xilinx Virtex 5 XC5VLX155T Offset min-sum 10

190

M*

380

M
11819 31497 47276 0.666237 62994 19971 47276 0.422434 62994* 130 4680* 2.97 2.7789 0.50 Within families of codes Any QC code. Design auto-generated from H (for one FPGA). Correspondence with author.

[77]-

4

Reconfigurable architecture and automated design flow for rapid FPGA-based 

LDPC code emulation - 802.16e
Li H., Park Y. S., Zhang Z. 2012 1152 2304

Irr 

3.17

Irr 

6.33
7296 Uni 5 100

Semi 

parallel
- - 96 4 Xilinx Virtex 5 XC5VLX155T Offset min-sum 10

355

M*

710

M
13219 39214 52876 0.741622 78428 22689 52876 0.429098 78428* 178 6408* 2.79 2.5989 0.50 Within families of codes Any QC code. Design auto-generated from H (for one FPGA). Correspondence with author.

[88]-

1
TrellisWare - Flexible-LDPC Decoder FP-800 TrellisWare 2008 - - - - - - - - - - - - Xilinx Virtex 7 - - - - - - - - - - - - - - - - -

320 PCMs in custom "Flexible-

LDPC" design
Throughput given as maximum for "Stratix V & Virtex 7", but no size results.

[88]-

2
TrellisWare - Flexible-LDPC Decoder FP-500 (throughput) TrellisWare 2008 - - - - - - - - - - - - Xilinx Virtex 7 - - 16 - - - - - - - - - - - - - -

320 PCMs in custom "Flexible-

LDPC" design
Throughput given as maximum for Virtex 7, but no size results for this FPGA

[88]-

2
TrellisWare - Flexible-LDPC Decoder FP-500 (size) TrellisWare 2008 - - - - - - - - - - - - Xilinx Spartan 6 XC6SLX150-3 - - 41112 50749 164448 0.308602 101498 - 328896 - 101498* 128 - - - -

320 PCMs in custom "Flexible-

LDPC" design
Correspondence with author gave approximate throughputs for Spartan 6

[88]-

3
TrellisWare - Flexible-LDPC Decoder FP-400 (throughput) TrellisWare 2008 - - - - - - - - - - - - Xilinx Virtex 7 - - 16 - - - - - - - - - - - - - -

320 PCMs in custom "Flexible-

LDPC" design
Throughput given as maximum for Virtex 7, but no size results for this FPGA

[88]-

3
TrellisWare - Flexible-LDPC Decoder FP-400 (size) TrellisWare 2008 - - - - - - - - - - - - Xilinx Spartan 6 XC6SLX150-3 - - 21931 28715 87724 0.327333 57430 - 175448 - 57430* 95 - - - -

320 PCMs in custom "Flexible-

LDPC" design
Correspondence with author gave approximate throughputs for Spartan 6

[88]-

4
TrellisWare - Flexible-LDPC Decoder FP-300 (throughput) TrellisWare 2008 - - - - - - - - - - - - Xilinx Virtex 7 - - 16 - - - - - - - - - - - - - -

320 PCMs in custom "Flexible-

LDPC" design
Throughput given as maximum for Virtex 7, but no size results for this FPGA

[88]-

4
TrellisWare - Flexible-LDPC Decoder FP-300 (size) TrellisWare 2008 - - - - - - - - - - - - Xilinx Spartan 6 XC6SLX75-3 - - 13692 17204 54768 0.314125 34408 - 109536 - 34408* 78 - - - -

320 PCMs in custom "Flexible-

LDPC" design
Correspondence with author gave approximate throughputs for Spartan 6

[88]-

5
TrellisWare - Flexible-LDPC Decoder FP-200 (throughput) TrellisWare 2008 - - - - - - - - - - - - Xilinx Virtex 7 - - 16 - - - - - - - - - - - - - -

320 PCMs in custom "Flexible-

LDPC" design
Throughput given as maximum for Virtex 7, but no size results for this FPGA

[88]-

5
TrellisWare - Flexible-LDPC Decoder FP-200 (size) TrellisWare 2008 - - - - - - - - - - - - Xilinx Spartan 6 XC6SLX75-3 - - 9729 11198 38916 0.287748 22396 - 77832 - 22396* 84 - - - -

320 PCMs in custom "Flexible-

LDPC" design
Correspondence with author gave approximate throughputs for Spartan 6

[83]-

1
Unicore - WiMax LDPC Decoder - R = 1/2 Unicore 2009 1152 2304

Irr 

3.17

Irr 

6.33
7296 Uni* 8 160

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX60-12 Offset min-sum 15

71

M

142

M*
21981 - 43962 - - - 43962 - 36438** 29 522* 1.84 1.6489 0.5 All 114 PCMs in 802.16 (WiMax)

[83]-

2
Unicore - WiMax LDPC Decoder - R = 2/3A Unicore 2009 768 2304

Irr 

3.33

Reg 

10
7680 Uni* 8 160

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX60-12 Offset min-sum 15

110

M

167

M*
21981 - 43962 - - - 43962 - 36438** 29 522* 2.43 1.3484 0.67 All 114 PCMs in 802.16 (WiMax)

[83]-

3
Unicore - WiMax LDPC Decoder - R = 2/3B Unicore 2009 768 2304

Irr 

3.38

Irr 

10.1

3

7776 Uni* 8 160
Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX60-12 Offset min-sum 15

109

M

163

M*
21981 - 43962 - - - 43962 - 36438** 29 522* 2.51 1.4284 0.67 All 114 PCMs in 802.16 (WiMax)

[83]-

4
Unicore - WiMax LDPC Decoder - R = 3/4A Unicore 2009 576 2304

Irr 

3.54

Irr 

14.1

7

8160 Uni* 8 160
Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX60-12 Offset min-sum 15

132

M

176

M*
21981 - 43962 - - - 43962 - 36438** 29 522* 2.98 1.3491 0.75 All 114 PCMs in 802.16 (WiMax)

[83]-

5
Unicore - WiMax LDPC Decoder - R = 3/4B Unicore 2009 576 2304

Irr 

3.67

Irr 

14.6

7

8448 Uni* 8 160
Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX60-12 Offset min-sum 15

129

M

172

M*
21981 - 43962 - - - 43962 - 36438** 29 522* 2.89 1.2591 0.75 All 114 PCMs in 802.16 (WiMax)

[83]-

6
Unicore - WiMax LDPC Decoder - R = 5/6 Unicore 2009 384 2304

Irr 

3.33

Reg 

20
7680 Uni* 8 160

Semi 

parallel
- - - 1 Xilinx Virtex 4 XC4VLX60-12 Offset min-sum 15

169

M

204

M*
21981 - 43962 - - - 43962 - 36438** 29 522* 3.66 1.3288 0.83 All 114 PCMs in 802.16 (WiMax)

[82]-

1
Unicore - CCSDS LDPC Decoder - HS VERSION Unicore 2011 - - - - - Uni* 9 180 - - - - 1 Xilinx Virtex 5 XC5VLX85 Offset min-sum 12

330

M
- 9744 - 38976 - - - 38976 - 64611** 51 1836* 3.71 - - All 10 PCMs in CCSDS C2

[82]-

2
Unicore - CCSDS LDPC Decoder - HS VERSION Unicore 2011 - - - - - Uni* 9 180 - - - - 1 Xilinx Virtex 5 XC5VLX85 Offset min-sum 8

480

M
- 9744 - 38976 - - - 38976 - 64611** 51 1836* 3.78 - - All 10 PCMs in CCSDS C2

[82]-

3
Unicore - CCSDS LDPC Decoder - HS VERSION Unicore 2011 - - - - - Uni* 9 180 - - - - 1 Xilinx Virtex 5 XC5VLX85 Offset min-sum 5

600

M
- 9744 - 38976 - - - 38976 - 64611** 51 1836* 3.84 - - All 10 PCMs in CCSDS C2

[82]-

4
Unicore - CCSDS LDPC Decoder - LS VERSION Unicore 2011 - - - - - Uni* 9 150 - - - - 1 Altera Stratix 2 EP2S35 Offset min-sum 12

30

M
- 5289 - 10578 - - - 10578 - 8768** 61 244* 3.71 - - All 10 PCMs in CCSDS C2

[82]-

5
Unicore - CCSDS LDPC Decoder - LS VERSION Unicore 2011 - - - - - Uni* 9 150 - - - - 1 Altera Stratix 2 EP2S35 Offset min-sum 8

40

M
- 5289 - 10578 - - - 10578 - 8768** 61 244* 3.78 - - All 10 PCMs in CCSDS C2

[82]-

6
Unicore - CCSDS LDPC Decoder - LS VERSION Unicore 2011 - - - - - Uni* 9 150 - - - - 1 Altera Stratix 2 EP2S35 Offset min-sum 5

52

M
- 5289 - 10578 - - - 10578 - 8768** 61 244* 3.84 - - All 10 PCMs in CCSDS C2

[87]-

1
Iprium - ITU-T G.975.1 I.6 LDPC Decoder Iprium 2013 2048 ##### - - - Uni* 1 126 - - - - - Altera Cyclone 4 EP4CE115-7 Hard decision XOR 12

8

G

8.54

G*
39995 - 39995 - - - 39995 - 39995 - - - - 0.94 None None

[87]-

2
Iprium - ITU-T G.975.1 I.6 LDPC Decoder Iprium 2013 2048 ##### - - - Uni* 1 190 - - - - - Xilinx Virtex 6 XC6VLX240T-3 Hard decision XOR 12

12.2

G

13

G*
7192 - 28768 - - - 57536 - 47689** - - - - 0.94 None None

[84] Blue Rum - 802.11n/ac WiFi LDPC Decoder Blue Rum Consulting - - - - - - 240
Semi 

parallel
- - - - - - - Offset min-sum - - - - - - - - - - - - - - - All 12 PCMs in 802.11n/ac (WiFi)

Blue Rum - 802.11ad WiGig LDPC Decoder Blue Rum Consulting - - - - - - -
Semi 

parallel
- - - - - - - Offset min-sum - - - - - - - - - - - - - - - All 4 PCMs in 802.11ad (WiGig) "Supports all MCS (the highest, MCS 24, being 6.756 Gbps)".

Creonic - DVB-S2 BCH and LDPC Decoder Creonic - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - All 63 PCMs in DVB-S2.

[86] Creonic - 802.11ad WiGig LDPC Decoder Creonic - - - - - - - - - - - - - - - - 10 -
2.1

G
- - - - - - - - - - - - - - All 4 PCMs in 802.11ad (WiGig)

Creonic - 802.11n/ac WiFi LDPC Decoder Creonic - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - All 12 PCMs in 802.11n/ac (WiFi)

Creonic - WiMedia 1.5 UWB LDPC Decoder Creonic - - - - - - - - - - - - - - - - -
1

G
- - - - - - - - - - - - - - - All 8 PCMs in WiMedia 1.5

Creonic - 802.15.3c LDPC Decoder Creonic - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - All 5 PCMs in 802.15.3c

[89] 

E
Logic Fruit - LDPC Decoder Logic Fruit 972 1944 - - - - - - - - - - - - - Offset min-sum 15 - - - - - - - - - - - - - 1.66 1.4689 0.5

12 PCMs with rates/sizes 

comparable to 802.11n/ac

[89] 

T
Logic Fruit - LDPC Decoder Logic Fruit 1620 1944 - - - - 200 - - - - - - - - Offset min-sum 10 - - - - - - - - - - - - - 0.83

12 PCMs with rates/sizes 

comparable to 802.11n/ac

[81]-

1
Softjin - LDPC Decoder for DVB-S2 - 180 PUs,  R = 1/4 Softjin - - - - - - 140

Semi 

parallel
- - - 1 Xilinx Virtex 5 - Min sum - - 105000 - - 210000 42000 - - 210000* 319 11484* - - 0.25 All 63 PCMs in DVB-S2.

[81]-

2
Softjin - LDPC Decoder for DVB-S2 - 180 PUs,  R = 2/3 Softjin - - - - - - 140

Semi 

parallel
- - - 1 Xilinx Virtex 5 - Min sum - - 105000 - - 210000 42000 - - 210000* 319 11484* - - 0.67 All 63 PCMs in DVB-S2.

[81]-

3
Softjin - LDPC Decoder for DVB-S2 - 360 PUs,  R = 1/4 Softjin - - - - - - 140

Semi 

parallel
- - - 1 Xilinx Virtex 5 - Min sum - - 194000 - - 388000 42000 - - 388000* 151 5436* - - 0.25 All 63 PCMs in DVB-S2.

[81]-

4
Softjin - LDPC Decoder for DVB-S2 - 360 PUs,  R = 2/3 Softjin - - - - - - 140

Semi 

parallel
- - - 1 Xilinx Virtex 5 - Min sum - - 194000 - - 388000 42000 - - 388000* 151 5436* - - 0.67 All 63 PCMs in DVB-S2.

Turbo Concept - WiMax LDPC decoder Turbo Concept - - - - - - - - - - - - - - - - -
200

M
- - - - - - - - - - - - - - - All 114 PCMs in 802.16 (WiMax)

Turbo Concept - CMMB LDPC decoder Turbo Concept - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - All 2 PCMs in CMMB

[85] Turbo Concept - ITU G.hn LDPC decoder Turbo Concept - - - - - - - - - - - - - - - - -
1

G
- - - - - - - - - - - - - - - All 9 PCMs in ITU G.hn
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