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Abstract: For DVB-S2 standard LDPC code, to achieve an efficient encoding architecture based on FPGA, a
fast pipeline parallel and recursive encoding algorithm is proposed which can significantly improve encoding speed
and improve the encoding data rate of information throughput. At the same time, the parallel shift operation and
parallel XOR processing structure is introduced to calculate code intermediate variable. It can effectively improve
the encoding parallel degree and reduce the occupancy volume of storage resources. In addition, according to
dynamic adaptive encoding, the storage structure and effective reuse of data storage unit and the RAM address
generator are optimized. In this case, the utilization of FPGA resources is further improved. The experiment based
on Stratix IV series FPGA for DVB-S2 standard LDPC code, shows that the proposed method can achieve system
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clock frequency of 126.17 MHz and encoding data rate of information throughput of more than 20 Gbps.
Key words: LDPC code; Encoding architecture; DVB-S2 standard; FPGA
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* 2 RIBEHINEIREEILE T (Gbps)

Tl (I £0126.17 MHz) 2P (1 8123.65 MHz) 3FhAL (I £4120.62 MHz) AFPAG R (F41120.5 MHz)
R Q T R Q T R Q T R Q T
1/4 4 22.71 1/4 4 22.26 1/4 4 21.71 1/4 4 21.69
1/3 5 22.71 1/3 5 22.26 1/3 5 21.71 1/3 5 21.69
2/5 6 22.71 2/5 6 22.26 2/5 6 21.71 2/5 6 21.69
1/2 7 22.71 1/2 7 22.26 1/2 7 21.71 1/2 7 21.69
3/5 11 22.71 3/5 11 22.26 3/5 11 21.71 3/5 11 21.69
2/3 10 22.71 2/5 10 22.26 2/5 10 21.71 2/5 10 21.69
3/4 14 22.71 3/4 14 22.26 3/4 14 21.71 3/4 14 21.69
4/5 18 22.71 4/5 18 22.26 4/5 18 21.71 4/5 18 21.69
5/6 22 22.71 5/6 22 22.26 5/6 22 21.71
8/9 27 22.71 8/9 27 22.26

SPPAG R (N4 118.13MHz) TR (FH7116.65 MHz) AL (A 4P 111.19 MHz) TURPRS (I44110.95 MHz)
R Q T R Q T R Q T R Q T
1/4 4 21.26 1/4 4 21.00 1/4 4 20.01 1/4 4 19.97
1/3 5 21.26 1/3 5 21.00 1/3 5 20.01 1/3 5 19.97
2/5 6 21.26 2/5 6 21.00 2/5 6 20.01 2/5 6 19.97
1/2 7 21.26 1/2 7 21.00 1/2 7 20.01 1/2 7 19.97
3/5 11 21.26 3/5 11 21.00 3/5 11 20.01 3/5 11 19.97
2/3 10 21.26 2/3 10 21.00 2/3 10 20.01 2/3 10 19.97

3/4 14 21.00 3/4 14 20.01 3/4 14 19.97
4/5 18 20.01 4/5 18 19.97

5/6 5/6 22 19.97
8/9 27 19.97
9/10 30 19.97
W KX R TEH
3 AL SHAEHRIBEILF E5E ELE (Gbps) (F31< 464800)
SCHR[13] SCHR[12] SCHR[14] SCHR[10] 'S
i 1/2 1/2 EZ1 1/2 Z
A XC5VLX155T EP3C55U XC2VP30 XC4VLX25 EP4SGX230
RGN B 100 MHz - 131.7 MHz 164 MHz 126.17 MHz
1/4 - - 10.53 - 22.71
1/3 - - 8.89 - 22.71
2/5 - - 7.90 - 22.71
1/2 10 0.063371 7.90 0.328 22.71
3/5 - - 5.93 - 22.71
2/3 - - 7.90 - 22.71
3/4 - - 7.29 - 22.71
4/5 - - 6.97 - 22.71
5/6 - - 6.77 - 22.71
8/9 - - 8.21 - 22.71

9/10 - - 8.17 - 22.71
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R q W T(Gbps) R w q T(Gbps)

1/4 135 270 10.53 1/4 45 135 22.71

1/3 120 360 8.89 1/3 60 120 22.71
2/5 108 432 7.90 2/5 72 108 22.71
1/2 90 450 7.90 1/2 90 90 22.71

3/5 72 648 5.93 3/5 108 72 22.71
2/3 60 480 7.90 2/3 120 60 22.71
3/4 45 540 7.29 3/4 135 45 22.71
4/5 36 576 6.97 4/5 144 36 22.71
5/6 30 600 6.97 5/6 150 30 22.71
8/9 20 500 8.21 8/9 160 20 22.71
9/10 18 504 8.17 9/10 162 18 22.71
SCHR[14] (F524 16200) A (M5 16200)
R q W T(Gbps) R w q T(Gbps)

1/5 36 63 10.78 1/5 9 36 22.71

1/3 30 90 8.89 1/3 15 30 22.71
2/5 27 108 7.90 2/5 18 27 22.71
4/9 25 85 9.70 4/9 20 25 22.71
3/5 18 162 5.93 3/5 27 18 22.71
2/3 15 120 7.90 2/3 20 15 22.71

11/15 12 108 8.89 11/15 33 12 22.71
7/9 10 105 9.28 7/9 35 10 22.71
37/45 8 121 8.27 37/45 37 8 22.71
8/9 5 125 8.21 8/9 40 5 22.71
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