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Executive summary
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1.Data retention
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Endurance Retention Read Disturb
A limited number of Data loss by leakage A limited number of
program/erase operations read operations
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W Jo| 2 Cf|ojE{2] 4 At

& = 16bits LFSR 24bits LFSR
ZHE £ 71,544 71,544 71,544
Z|CH A% Zo| 9 15 14
o o5 Zo| 2.75 2.01 2.01
ZMNHLE £ 25,993 35,678 35,666
0AHLE £ 12,997 17,839 17,833
1AL 12,996 17,839 17,833
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& = 16bits LFSR 24bits LFSR
ZHE £ 14,800 14,800 14,800
Z|CH A% Zo| 9 12 14
o o5 Zo| 1.96 2.01 2.01
ZAMNEAL 2 7,557 7,347 7,346
0AHLE £ 3,779 3,673 3,673
1AL 3,778 3,674 3,673
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Top2= (NANDFlashTransformer)

NANDFlashTransformer
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H|O|E{ =2l 5|2 (DataTransformer)
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Seed 7|Yt ReferenceData A1/ 3|2 (SeedGenerator)
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He,R.;Hu,H.;Xiong,C.; Han, G. Artificial Neural Network Assisted Error Correction for MLC

RTN(Random Telegraph Noise) NAND Flash Memory. Micromachines 2021, 12, 879.
1 _z®
pr(z) = e ¥, o, =0.00027 x PE"?%

CCl(Cell-to-Cell Interference)

A.‘/Vi(:tim — Z(A.‘/t(n) | ,Y(n)) Yy = 0'088) Yy — 0.006s

Retention Noise

. 7) = e 20 | N
@)= Jare, e = AVi[4,(PE)* + B,(PE)™]log(1+ T), ov = 03|
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He,R.;Hu,H.;Xiong,C.; Han, G. Artificial Neural Network Assisted Error Correction for MLC
NAND Flash Memory. Micromachines 2021, 72, 879.
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Relative LLR (LSH)
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(Reliability Assessment and Improvement framework for NAND ﬂash)
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Conlushan Matrix for LSE Confusion Wakrin fee MSHE
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ROC Curve for LSE and M5B
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Task 3. SHAPZ?

Output=0.4

Age =65 —
Sex=F —
BP =180 —
BMI =40 —

Base rate = 0.1

Explanation
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XGBoost SHAP Summary (LSB)

neighbor3 lir msb

neighborl lir msb

lu"(;h:m‘}'_ It .'n'.tn
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relative lir Ish

neighborl lir_isb . —+—

Featu

neighbor2 Hr Isb
neighbor3 lir Isb

pe_cycles norm

mtention tme norm
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SHAP value ({impact on model output)
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Random Forest LIME Explanation (LSE)
-1.82 < relative_lIr_msh <= -0.24

1.82 = relative_lir_msh <= -0.24

neighbor2_lir msh == -1.21

neighbor? Ilir_ msh <= -1.21

1.22 < neighbor3_lir msh == -0.01

1.22 =< neighbor3 lir_ msh <= -0.01

-0.66 < relative lir_Isb <= 3.06

-2.98 = neighbor?_lIr_Isk == -0.15

0.06 < neighbor3 lir_Ish <= 2.97

0.06 = neighbor3 lir Isb <= 2,97
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