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Abstract

For the initial state of NAND flash memories, error-free and single-error cases are dominant due to a good channel
environment on memory cells. It is important to deal with such cases, which affects the overall system performance.
However, the conventional schemes for polar codes equally decode the codes even for the error-free and single-error
cases since they cannot classify and decode separately. In this paper, a new pre-processing scheme for polar codes is
proposed so as to improve the overall decoding latency by decoding the frequent error—free and single—error cases. Before
the ordinary decoding process, the proposed scheme first decodes the frequent error-free and single-error cases.
According to the experimental results, the proposed pre-processing scheme decreases the average decoding latency by
64% compared to the conventional scheme for (1024, 512) polar codes.
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Syndrome check:
for ¢ =0 step 1 until (N-K ) begin
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end for

if (35, ==0) then
Error free case; break
else
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flip Ay
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if (3,5,~—=0) then
Single error case; break
else
Multiple error case;
Conventional decoding
end if

Fig. 3. Proposed bit-flipping algorithm.
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