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Fig.1 Type A module for GF(28)
Fig- 2 Type B module for GF(2%)

A B R Cz*(l: 07 19 77)
GF(2Y) 3
3 Ri= b?,S[: ai(i: O, 19 77)’

“w * * * + *
O] (O cs [ o e el

T T T T T T T

Moudule A Moudule A | Moudule A Moudule A | Moudule A Muudule A Moudule A Moudule A

D M I M I B

>
b "':'b b “T‘b '7’ hﬁa, f)*‘.b’;.f)*i, dn, a1, A1, 43, d4,
hADbh bl Moudule B bA D% b bY s, &, A1

Fig-3 Bit—parallel multiplier based on WDB
GF(2%) S(x) o(x) RS
®:
GF(2") m? (1) ,
(m = D(H(ff) = 2+ m) R(x) , RS S;
H(ff) [ (%) R()= S Tl < ) .

Ta+ Tx(t X [log2 S(x) = z i S
(H(ff) = )]+ [logam]) T
2 , Tx 2

[
o *

S(x)0(x) = w(x) (modx™ "),

L

4 RS gy it O(x) = 3 o0’ ()

) BM
4.1 RS olx)  Wx)
n- 1 . (3) ChLen
R(x) = Z orix’ , Lo .o
n- 1 i
Clx) = ) o . E(x) = ox) , o= Lo'= o', o
® , , . GF(2™)



5 RS 413
ox) o, o Y
(4) Forney : ,
ol ol (To,T1, ,T)=(S0,0,0, ,0);
oo (o) o= (0,01, ,0) = (1,0,0, ,0),A= (,
4.2 A, LA = (10,0, L0).8 Lk 1,0,0
2t m ’ o,
R(x) ANY L, To, T
. ’ Tio(z= 0,1, ,t— 1) Eoo1
Si ri(i= .0,1, ,n— 1) , 5
, o ,
S; ’
4.3 BM
, Euclid
BM BM
, BM )
[6]
BM s
s On-
The¥ly
S1,S2, ,Sxu )
07 (x)  W(x) Fig.4 Implementation of error locator computation
0% (x) = W(x) = LAY(x) =
BU(x) = 1L1"=0. k<0 Y= 4.4 Chien
A= S oSk RS
5t {1; d" # 0, and 21" " < k- 1 o(x) )
o dP =000 2" s k-1 wx) 5
B o_ 5(k)(k e 1)) + (1- ak))lk i Chien
(0] Y - dYs " (%)
[Aw(x)}: [ 5 (1- 6"« ] [/\(A Y (x )} et = W o) /o0’ (o) 0 (x)
W (x) Y0 g, W (x) o(x) , 0(x) = O+ O’ +
[Bm(x)} = [ S (1- 5<k)j [B D(x )] + 0w’ + 7 Z1, 7,
Do §hg® o (1- &Py S L= Zur2= =Z=0, v t)
k= 1,2, .2 ro- i
o(x) = 07 (x), ulx) = & (x) ,
o(x) 4, VAT W4 SRAL
W(x) Z(0) = 1+ Zid+ Z:C+  + Zul
) o(x) , S1, -1 Z(x)
, S 0(x) t, (t E(x)
+ 1) d Chien ,
, o o(x) oo, 01, 0, (1) ¢ o,ox, 0,
A Alx) A, AL, LA vt
Y | Y | O 1= Ow2= =0=0 (2)ra:
, k k , L



414 8
ne "22"‘2’ oo | o 5 4 i
B , -1 ,
Tn-1 Cn-1, ,
ro- 1 (3) ro-1 , )
. o), (o), (o)’
ag , In-2 ,
(4) (2) ; BM
mput ) ‘ ’
— " BM ,
zia] fdval} ) On-The-¥ly
ddder _'Q? RS 6 ,
[
{dull) 2n

Fig.

(1

[2]

[3]

whd

an
wea? | wia wa

(dual ]|——)
u

Tconvenlls
Gate

5

Chien searching and error—value computing

circuit

a? a’ af canventiunal }
{ conventional
inversion
2" | e aa’ {dual
{dual) |Adder
i Adder
: {ual)

()| Chien Search

S{x}

Cireuit

a(x)Register j—f

Z(x)Register [—H

FiniteField
Arithmatic

Processor

Zx)

Error - Magnitude
Compation

Fig-6 A complete RS decoder architecture

Lin Shu, Kasami T ao. Encoding and decoding of Reed-solomon codes in dual basis[J]. ACTA Electronics SINI-
CA, 1986,14(4): 6- 20.
Fenn S T J, Benaissa M, Taylor David. GF(2")multiplication and division over the dual basis[J]. IEEE Trans.
On Computer, 1996,45(3): 319- 327.
Morii M, Kasahara M, Whiting D L. Efficient bit serial multiplication and the discrete-time Wiener-Hopf equation
over finite field[J]. IEEE Trans. On Information T heory, 1989,35(6): 1177- 1183.

WuH P,Hasan M A. Low complexity bit parallel multipliers for a class of finite field[J]. IEEE Trans. On Com-—
puter, 1998,47(8) : 883— 887.
Patel Arvid M. On-the-fly decoder for multiple byte errors[J]. IBM J. Develop-, 1986, 30(3): 259- 269.
WEE, AR, MMEM. ER T OnTheFly Y10 F0BHE(A]. 5 11 BELBEEZRATL[Cl. TH - 18,
2000.

AR H B4 P E— R kM

1.9 % 2w F A K F B AL, 1991,



5 , RS 415

Decoding method for RS codes in weakly-dual -basis

ZENG Xiaoyang, HAO Zhi-hang, WEI Zhong-hui

(Changchun Institute of Optics, Fine Mechanics and P hysics,
Chinese A cademy o Sciences, Changchun 130021, China)

Abstract: The design problem of the high-speed RS decoder is discussed. The presentation of the fi—
nite-field elements in WDB is studied. And based on the computing method for the optimum WDB,
the design for the bit-parallel multiplier of finitefield is presented. By selecting the bit—parallel multi-
plier based on WDB and the modified BM iterative algorithm that can avoid inversion, the widely used
RS decoder is constructed- The analysis results indicates: the complexity of the bit-parallel multiplier
is low and is suited for V LSI implementation; the modified BM iterative algorithm makes the simple
hardware implementation possible and is advantageous to On-The-¥ly error correcting. T he through-

out of the decoder can reach a high value and it is suited for the high speed application.
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