BCH Error Correction Codes

Arul K. Subbiah
Design Manager, Arasan Chip Systems Inc.
Email : aruls@arasan.com

Santa Clara, CA USA
August 2009 1



« BCH Decoder architecture
e Syndrome generator

« Key equation solver

* Error corrector module

* Integrating Decoder module
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Number of bytes (K)
Number of error to be corrected (T)
» Galois Field extension dictates the complexity of the design, which is
given by:
M — Galois Field extension = Upper { log , (N) }
N — Number of bits including the parity bits
Ex. Block size of 512 bytes with 12 bit error correction has
M = Upper { log , (512*8+12)} = 13
* The number of parity check bits required for correcting T bits is given by:
P — Number of Parity bits =M * T
T — Number of error bits to be corrected

Santa Clara, CA USA
August 2009 3



Data_valid ———»

One Bit g(x) divider
One Bit g(x) divider
One Bit g(x) divider

Clk ———

Rst n —»

g(x) =LCM{ & ,(x), ®,(x), ..., D x(X)}

® (x) be the minimal polynomial of &'
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The iBMA algorithm can be represented by the following steps.

t
Step1: d, = Z a:')'z.(}”).;S'zi,_z.+1 , where d, is the discrepancy value

i=0
Step2: "V (x) = d, o +wd, B7(x)

Step3:bsel=0ifd,=00RTr<I;
bsel=1ifd ANDr=z=|

Step4: pY*P =x* B if bsel = 0;

pBUY =x*c" ifbsel £0 y :{11']"5'1 =0
Step 5: 1,,, =1, if bsel = 0; oSS, 20
I. =2r—1 +1ifbsel#0 c@(x)=1+S, - x
Step6: d, =d,, if bsel = 0; ﬁm(x):{xZi-fSl =0
d,=d, ifbsel # 0 x“if 5, # 0
Step7:r=r+1 ; :{OifS1 =0
! 1if S, # 0
y =1.
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8 (512 clk) 516 520 524 528

16 (256 clk) 260 264 268 252

32 (128 clk) 132 136 140 144
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* Inversion less Berlekamp-Massey algorithm for Key equation solver
» Parallel computation for the key equation solver

 Pipe line stage to have more efficiency

 Parallel chien search algorithm

e Question & Answer
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