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input output

Ya YA

8 HEHIFSREN

Initialization :
Jor all(i from 0 to 7)do
Se{R,[i] +R,[0],a,[i] @ a,[0],i,0}
endfor
loop:
for all(i from 0 to 15)do
i = indexA[0]
J = indexI[0] +1
ifla,[i] @ oylj] & ap)then
SR, [i] + R[] oy [i] @ eyly],iu51
endif
endfor
R T IHBRE RS DL SO AT5 I 5w n) (£
SEUNTF n, B 2 LT —DNREN n, WG
(HAH Memory. D ¥1ta 4k R 0 ., X 1 455 {5 Memo-
ry. SArHIR 0 Bl n, - 1) FI—AK/NH 0, BIFRICH
FE FLAG FFfgo bl i, FLrb (e HE 7 25 56 H
BEUER value_in, FLXT R AF 5 sym_in 75 253 5| 5 17
R AR S I TX b, AT 3 AT RERS O AT S
S1tkas b A 55 XA ALY S SRR
RIS S A R A5 5 s TRl i1k
o AME . HER MR PR AL I T

initial : Memory. D = 0;Memory. S = 0:n,, —1;
CNT = 0;FLAG = 0;
fori = 1:n,
if(sym_in! = Memory. S)
CNT = CNT + 1,
Memory. D[ CNT] = value_in;
Memory. S[ CNT] = sym_in;
FLAG[ CNT] = 1;
elseif ((sym_in = = Memory. S[j]&|FLAG[j])
jeO:n, -1
CNT = CNT + 1,
Memory. D[ CNT] = value_in;
Memory. S[ CNT] = sym_in;
Memory. S[j] = Memory. S[ CNT];
FIAG[ CNT] = 1;
elseif ((sym_in = = Memory. S[j]&FLAG[j])
je0:n, -1

no operation
end
end
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i AR AT RE 73 A L BR5E A, B — A A 3R
e TR ] B T E AR ] B3R, 5 A b
PRIe b B rh R oy . BRI
for all(j from 0 t0 31) do
if(ay[j] e ay,)then
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kiay [k] = ay[Rylj]

S={Ry[7] + Ry (k] ay ]}
else

S={Ry[j] + Ry ln, -11,ay[j]}
endif
endfor
Jor all(i from 0 to 31) do

if(ay,[i] ¢ S)then

S={Ry,[i] + Ryln, - 1],ay[i]]
endif
endfor

e P 5k, B MR AT 5 418 S A
I, BA AR 09E B AE -5 55— 14 v i e/ ME
HN e T2 A — AR AR PRI 5 A 1) s ME
S O, SOAT LA Al D4 20 e, R AR 4%
Jitke
PABE Ry 2 fh 788 B9 A BB B, 15 d A

HEME A B.COHA A NoIta{5 S, B M C ONACE:
WRUEER) DTS ayay,ac 9tk 53505 A0
RAM A B .C(icy RAM. A/B/C, FF A7 1£fift 4% 244
B O fH) 5 885 73 B B YT 8 B/ C SR BT s 15
K BATAH ) ik (9 B ECHA N, IR ORI A A
HEFP A R B P BRI n, ME ST (7 As
Motk ) VDA Y R A R PRI B F
IR W EHH RAM A (B Crp B A ) bk (4 {5
ELAEARN, FH FORE ASREHERP 45, $ ) e R AE RS
WEAFS AR s . BARIZH T .

input ;

fori =1:n,

RAM. Al e, ] = A,RAM. Bl ay] = B,RAM. C[a] = C
end
fori =1:16
sort_in = RAM. A[i] + RAM. B[i] + RAM. C[i] — sort

sort_in = RAM. A[i] + RAM. C[i] — sort
sort_in = RAM. A[i] + RAM. B[ i] — sort

end
initial ;
fori =116
RAM. A[i] = 0,RAM. B[i] = 0,RAM. C[i] =0
end

normalization ;sort_out = sort_out — min( sort_out)

— sort R PG & AL R &%, HAR S

B, SR FH — N (B HE P #5 DA 4352 7 =X 58 icHE 7

PR AT A WU, R IR Bl g Oy i 7E A

Hep iz BAS U , T 6T RAM SEAT 00 R A3 0, DAAR

EF AR Y O R A R BT S R
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filh 2 % 27161(15% )
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Design and implementation of non-binary LDPC decoder
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of Technology, Beijing 100124 , China)
(™ Zhongxing Telecom Equipment Corporation , Beijing 100191 )
Abstract

For the conventional extended min-sum (EMS) decoding algorithm for nonbinary quasicyclic LDPC ( QC-LD-
PC) coder,it is necessary to perform quantities of recursive computation among the message vector, and only one
single step operations is utilized to complete the check node update, which leads to larger decoder latency. In this
paper, a novel non-binary LDPC decoder architecture is proposed to overcome this problem. Based on the rules of
forward-backward algorithm , we utilize three single step operations to complete the check node update and optimize
the check node update step operation. The hardware resource consumption for check node update increases,but the
cycle required is reduced to 1/3 of the common decoder structure’ s. The variable node update unit with fully paral-
lel computation is presented without forward-backward, which removes recursive computation among the message
vector. Furthermore, double-input and double-output information scheduling algorithm is used to improve the
throughput of the decoder and reduce the complexity of computation on variable node update further. Moreover, an
FPGA implementation of a (480,360) nonbinary QC-LDPC decoder over GF(16) is designed to demonstrate the
efficiency of the presented techniques. Simulation results show that the proposed scheme can triple throughput of the
decoder at the cost of less hardware resource consumption.

Keywords : extended min-sum algorithm , non-binary low density parity check code, FPGA ,throughput
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