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Partial Redundant Fault Secure High Level Synthesis
for RDR Architecture

SHO TANAKA,! MASAO YANAGISAWA 2
and NozoMu ToGcAawAf!

As device feature size decreases, the reliability improvement against soft er-
rors becomes quite necessary. A fault-secure system, in which concurrent error
detection is realized, is one of the solutions to this problem. On the other hand,
the average interconnect delay exceeds the gate delay which leads to the tim-
ing closure problem. By using regular-distributed-register architecture (RDR
architecture), we can estimate interconnection delays very accurately and in-
fluence of their interconnect can be much reduced even in the behavioral level.
In this paper, we propose a partial redundant fault-secure high-level synthesis
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algorithm for an RDR architecture. In fault-secure high-level synthesis, a re-
computation CDFG a part of normal-computation CDFG must be scheduled
and bound to functional units. Firstly, our algorithm re-uses vacant areas on
RDR islands to allocate new function units additionally for the re-computation
CDFG.Secondly, we propose a scheduling algorithm which minimize the num-
ber of insert comparator nodes. We show the effectiveness of the proposed
algorithm through experimental results. Our algorithm reduces the soft error
rate by an average of 57% compared with the non fault-secure approach.
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0 2 Experimental Results.

Input #Islands Capacity Algorithm CS Island Controller MUX Reg Active Active Soft Error CPU time
CDFG N x M constraint Area[um2] Area[um2] Area[umz] Area[umz] FU MUX Rate[%] [sec]
det 2% 3 2 Normal CDFG 13 8737 2056 7280 7488 78736 26880 16.47 107.9
Ours 14 10539 3431 13664 12096 6699 7840 7.07 129.9
w3 2% 2 2 Normal CDFG 53 10297 2524 6272 3456 133860 72800 9.14 74.8
Ours 54 16604 5321 21728 8064 7329 6272 8.02 99.1
fr 2% 3 2 Normal CDFG 24 7089 2464 4032 7776 157048 36624 11.66 109.4
Ours 25 11398 5547 22064 17856 20032 3584 7.41 135.6
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