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[0032]

[0033]

[0034]

Soft-Decision (1020, 990, 3) BCH Decoding

TInput :

re=tenenangd, (=0l w2, ., 1, 0)

Start Soft-Decision BCH Decoding:

1) Separate out Hard-Decision and magnitude

Hard-Decision :

tpi =% i=n-ILn2 .., 10

Magnirude :

2) Synds

Il =m; = {mgomigomiz} G =n-1, n2, ., L0
if (rEpi == 10)
m = (a2 ns)
else begin
iff {rug mzrisy=—{1, 1, 1}) m; = {0, 0, I}
else if (({rig, iz, rizy=—4{1, 1, 0}) m; = {0, I, 0}
else if ( {ni1, re2, ris}=—1L 0, 1} ) m; =1{0, I, I}
else if ({ris, riz, rizy=—{10 0} ) m; = {1, 0 0}
else if ( {#1, rea, ris}={0, 1, 1} ) m; ={1,0 I}
else if ( {ri1, vz, risy=—{0, 1, 0} ) m; =1, 1,0}
else m; ={1, 1, I}
end
and Test Synd; Calcule
Syndrome Calculator :

Jori=n-lwil i=0

5 =Fmpgat, 5= Enpy a5y = Enga™

SS=50dl 10-1882620
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Test Syndrome Calculator :

Initial: ming ={1,1,1}, min; ={1,1,1}, min, ={1.1,1}

Jor i=n-luntl i=0

if(i=2m-1)/3) begin
i m; <ming Jming =m; , o =g

end
[0035]

else if (i > m-1) / 3 ) begin
if mj <ming Jming =m; 6 = af

end

else begin
if{ m; <min, Jmin, =m; ,a = of

end
[0036]

3) Partern Syndrome Generaror

G={G2, G1. Go}. C={C1,. Co}
[0037]

Initial: Sipo = 8, €={0, 0}

Jor =1 unnl j=2°-1

begin

[0038]

{Gz, Gi, Go}=={0,0, 1}) Sigi = Siwg-1) + (@)
eise ifi{G1, G1, Goj=={0, 1, 0}) Sim = Siwg.1) + (@)t

else iff{fGa, Gi, Goj=={1, 0, 0}) Siwi=Sipgd) + (tx‘{}'

else Simi = Siwi)
end

[0039]

4) Syndreme Factor Calculator

deg={ degi m;, dog: wj}

[0040]
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Jor =0 umtil j=2°-1
begin
IS + St ==10)
begin
Ripi =St + Ss.
A =S1.m7
Buyi =810

Coi=0

degrw =1

817 (51,273,205 + S5.0) == 0) degsy =10
else degi g =1

[0041] =

else

begin
Ry =St + 8007 + Sty (81078300 + Ss.0)
Ay = S Sapt oy
B =Stgy? + St St

Cli = S1.5° + S

[0042]

degrgi =1

(St + Sami)? + Sty (St S + Ssq) == ) degs g =0
else degsgi=1
end

end

[0043]

_10_



3) Pre-Chien Search and Metric Check

Pre-Chien Search :

Jor =0l j=26-1

begin

Jori=mn-luntili=0

begin
iff Regyi = Amjiof + BM[OIJF + Cw,:at’:"_.i Myii=1
else Myie=0
end
end
Mewic Check :
[0044]
Jor =0 unnl j=2¢-1
begin
Mgy = E Mg
End
[0045]
6) Test Syndrome Chien Search
Jori=nluntili=0
begin
iffad +af==0) Hew=1
alse Hon=10
iffa +al==0) Hpn=1
else Hon=10
iffa +al==10) Hon=1
else Hye=0
end
[0046]
7) Error Syndrome Factor Decision and re-Chien Search
Error Syndreme Factor Decision :
[0047]

_11_

SS=50dl 10-1882620



[0048]

[0049]

[0050]

[0051]
[0052]

[0053]

Jor =0 until j=2°-1

begin
e ==j)
begin
Reet= Ripji, Aeel = Amis, Best = Bayii Ceal = Ciis
€l = ey
break
end
end
Chien Search @
fori=p-lunuli=0
begin
i (Rit =Az10® + Bt a®® + Coara?)  di=1
else di=0
end

Merge Test Syndrome Chien search :

exi =0

el = Hyoo

€= Hyn + Hon
exs = Hgei
€4 = Hprr + Hpez

exi= Hgn + Hpn + Hyn
@xd= Hgno + Hyer

enr = Hez

8) Corrected Codeword

Ci=rapi + di= el
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ALRNFH FAE ZEEe A8 29 B A LR ghez A3y BCH 53719 949 golw 7] ghe
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[0059]

[0060]

APt ANE A=F2 S = Siwe

rl

Adatis e AEBS S =S o, + (a ), A WA By msg s

Sins + (a)', AF WA TR FEsd Fgets HE AEBS S, = Sy Ha ) 2 AR

_ ~ L _ 3

TR FEre fFstE MEF AFTE AN A, St S = 07F AHEEE Ry = St t Ssos
N 2

Atp] Sl tpj Btpj = Sl,tpj: Ctpj = 07 degz,tpj = 19] %}‘O] %Eﬂl&lﬂ%’ O]Im Sl,tpj (Sl,tpj S.’%,tpj + SS,tpj) == OO] /ch)

- - - 3
A degspy = 0, AHSA B degs gy = 1] FHAT. WA Sy + Sy = 07 AHEA @od Ry,
3 2 2 2 4

= (St + Sspi) T Suei (Stipi Ssipj T Ssotpi)s Awpi = Stitei Sstpi + Ssitpis B = Stiwi T Stitni Ss.pis Cp =
3 _ 3 2 2

Sl,tpj t SS,tpjy degs ipj = 19] go] &="¥HY, olu (Sl,tpj + SS,tpj) + Sl,tpj (Sl,lpj SB,tpj t S5,tpj) =0, o] 4

Aok degs i = 0, AHEA RO degy p; = 10] FHBT. o]7]A j=2-1, ...00]t}, A=E A5 A5 A

H degy, ip0, degs,tp(), degyip, degS,tply degs, ip2, degS,thy degs, ip3, deg.’i,tp.’%y deg2,1p4y deg.’%,tpéh deg2,1p5y degx,tps,
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o
S
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