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ABSTRACT

As shrinking the semiconductor process into the deep
sub-micron to achieve high-density, low power and high
performance integrated circuits, MBU (multiple bit upset)
by soft errors is one of the major challenge of on-chip
memory systems. To address the MBU, single error
correction, double error detection and double adjacent error
correction (SEC-DED-DAEC) codes have been recently
proposed. But these codes do not resolve mis-correction.
We propose the SEC-DED-DAEC-TAED(triple adjacent
error detection) code without mis-corrections. The generated
H-matrix by the proposed heuristic algorithm to accomplish
the proposed code is implemented as hardware and verified.
The results show that there is no mis-correction in the
proposed codes and the 2-stage pipelined decoder can be
employed on-chip memory system.

Keywords : Error Correction Code, multiple bit upset,
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Fig. 1 Syndrome space for the proposed codes
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Algorithm H-matrix generation algorithm ) first stage , second stage .
1: check_bits € calc_default_check_bits(data_width, SECDED) ' - '
2: found € false k input data corrected

3: while rrue do

4 create column pools(check bits)

5 for seed column in odd weight column pools
6: hmatrix_initialization(seed column)

7 num found cols € 1

8 while num_found _cols < data_width do

9: sel col € select candidate column()

10: is_pass, uinfo € examine_hmatrix_conditions(sel_col)
11: if is pass == true then

12: update_hmatrix_column_pools(uinfo)

13: num_found_cols++

14: else

15: exit line 8 while loop

16: end if

17: end while

18: if num found cols == data width then

19: Jound € true

20: h-matrix € min_ones hmatrix()
21: endif

22:  end for

23:  if found true then

24: exit line 3 while loop

25:  else

26: check_bits +1

27:  endif

28: end while

Fig. 2 H-matrix generation algorithm
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A|ot=l SEC-DED-DAEC-TAED 3 9] tjZ G & 5}
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4% (TAED), TAED Al =& 45& dHE 274
) §, % 671 A0,

[ 011111111111111000000000000000101000000000 ]|
110101010000000111111001000000100100000000
010010101000000010000100000100000010000000
101010000100000101000010100000100001000000
| 100100000010100000100000101001010000100000 |

001000000001000000101011111010000000010000
000001000010010010010001010000000000001000
000000100001001001000000010111100000000100

000000010100010000001100001101010000000010
| 000000001000101100010110000010110000000001 |

Fig. 3 H-matrix for the proposed (42,32) codes
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Fig. 4 The proposed SEC-DED-DAEC-TAED decoder
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Table. 1 Comparison between existing codes

Codes ch:cl(:fbit rate for Siggg ' i?qf; TAED
Datta [6] 10 8.8% 140 NO
Neale [7] 10 9.0% 80 NO
Proposed 10 0% 98 YES

Table. 2 Comparison between SEC-DED, DEC BCH
and the proposed SEC-DED-DAEC-TAED

Codes s . #‘Of Is freq. area | power
check bit | in H
SEC-DED[5] 7 96 1 1 1
DEC BCH][5] 12 200 052 | 6.12 5.22
Proposed 10 98 0.77 1.39 1.33
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