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A Clustering-based Bit-Write-Reducing and Error-Correcting Generation
Method Targeting Non-Volatile Memories
Tatsuro KOJO! Masashi TAWADA' Masao YANAGISAWAT  Nozomu TOGAWAT

T Dept. of Computer Science and Communications Engineering, Waseda University.

In this paper, we propose a clustering-based bit-write-reducing and error-correcting code generation method targeting non-
volatile memories. The method is based on clustering error-correcting codewords and generates a new code which reduces
bit flipping between codewords but still has a same error-correcting ability as the original ones. Experimental results

demonstrate the efficiency of the proposed method.
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YIRS, (9,4,3,1)-REC, (10,4, 3,2)-REC, (12,4, 3,4)-
REC O 5 OMBED % /79 . Iz, (15,7,5)-BCH fF
52 & (5, 1,5 KEFS B 2@ LAEZREE2E X
5. IOFETIESEY FOBHBEZTEY b 41 Ew b
AT TENEFNT Yy I—=RZ2T\, 15 ¥y b5y
FORFEEEERE L 20 Y FBERAEVIZKIIZINS
LDLF5. £212(15,7,5)-BCH /5 +(5,1,5) KER
5, (23,8,5,1)-REC, (25,8, 5,2)-REC, (29,8, 5,4)-REC,
(37,8,5,8)-REC O 5 DMWE DK%/~ 7.

WINORERBBRAEZIAAL Y M, FHEEZAA
Ey MIEHIZ n/2] BLFEZRoT WS, RECHHIZE
WT, &EIxEhTN 2" HOFEETRING. HIZIE,
(9,4,3, )-REC R ETCIENEREIZr=1TH 5720, %
fEiZZhZTh 2" = 2 ADKHEETERINS. IIEEr %2
RKELTREFERERELZMEERIFER RIS RS
P, RREEAAL Y ML FHESAALY Y MEUINES
{725,

3 r=20%kE0/FEZM.
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#3 FZIAAEY MO (FlE 4 D5E).
l | adpcmE ‘ adpcmD ‘ epicE ‘ epicD ‘ g721E ‘ g721D ‘
[ (7,4,3) "I > 775 | 2,047,028 (1.00) [ 735,281 (1.00) | 935,223 (1.00) [ 520,951 (1.00) | 2,129,981 (1.00) [ 829,899 (1.00) |
(9, 4, 3, 1)-REC 1,703,040 (0.83) | 704,241 (0.96) | 886,396 (0.95) | 501,421 (0.96) | 1,791,891 (0.84) | 767,722 (0.93)
(10, 4, 3, 2)-REC 1,655,103 (0.81) | 676,335 (0.92) | 860,966 (0.92) | 484,287 (0.93) | 1,741,736 (0.82) | 736,449 (0.89)
(12, 4, 3, 4)-REC 1,516,490 (0.74) | 633,269 (0.86) | 792,089 (0.85) | 443,338 (0.85) | 1,599,063 (0.75) | 679,179 (0.82)

%4 BERAYY MROKE (FHE 8 05E).

l | adpcmE l adpcmD l epicE l epicD l g721E l g721D
(15,7, 5)-BCH 15 +
(5, 1, 5) KBRS 2,902,865 (1.00) | 1,022,642 (1.00) | 1,213,777 (1.00) | 670,655 (1.00) | 3,030,135 (1.00) | 1,140,475 (1.00)
(23, 8, 5, 1)-REC 2,492,757 (0.86) 974,215 (0.95) | 1,240,812 (1.02) | 695,669 (1.04) | 2,625,590 (0.87) | 1,073,272 (0.94)
(25, 8, 5, 2)-REC 2,303,056 (0.79) 929,465 (0.91) | 1,168,265 (0.96) | 649,003 (0.97) | 2,426,246 (0.80) | 1,012,208 (0.89)
(29, 8, 5, 4)-REC 2,146,736 (0.74) 873,537 (0.85) | 1,111,116 (0.92) | 629,212 (0.94) | 2,264,785 (0.75) 929,645 (0.82)
(37, 8, 5, 8)-REC 2,085,224 (0.72) 811,245 (0.79) | 1,038,296 (0.86) | 592,397 (0.88) | 2,199,998 (0.73) 888,672 (0.78)

6.2 RNVFI—9F7TYr—avERR

MediaBench [8] % SimpleScalar [1] Z FHHWT kL — X
EIF U7z, WROBROTERSZHANTHEBRLZAEY
ZML—RAITHEMALTEERAALY Y MEREHIIL 7.
AEVADEZAARZFELCE Y MNIEZRATHRVWEDL
TEHFE 18] 2#HET S, £ 3(a) NI VIHFEEH
Th L7z A €Y & RECHSEZHAVWTHKL7ZZAEY T
TV avEHESEL L EORREERT. £412
(15,7, 5)-BCH 5 +(5, 1, 5) KR 5% A\ CTHERL L 72
AEY & RECHEEZHAVTHEELIZAEYTT T 7r—
VaviEEEIEL L EOMRERT. £3TIE, (12,4,
3, 4)-REC ZHWTHBL7ZAEY BNV IFESEHWV
THER L7 ATY LHEELTHRA 25.9% OEEIAAL Y
NEEHIK L 72, £ 4 T, (37,8, 5, 8)-REC 2 HWT
L7z A€ VUM (15, 7, 5)-BCH &5 +(5, 1, 5) KERF
FEAVTHELZAETY L HHERL THRK 282% OEE
ABRE Y MEHITEL 72

7 BHYIC

AR TIE, EEIAALY Y MHIR L 10 FT1E % FIRFIZ5E
HE2FEe LT, ROTERSOREEEZ 7 AR v
TU, BV FARIMEREE DY TEI L THERFERE
BT BT7NT) XALERBELU-., BETNLVIY XLIZED
U RECHEZHVWTHERLEZAEYV 2T )5 —
aVIZHEAULRR, NI VIS ERHAVWTRER LR
EVIZHARFEKRT 25.9%, BCH &5 + KEFSZ2HWT
RERL U2 A BV ICHARERKRT 282% ODEEAAL Y MK
ZHIR L 7=,

SBIFE ORI EBEAALY Y MEAEBIFTE 2 F%
ZET 5.
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