12a-PB4-7

SEE7OICANEBEFAETFMAES BRTRE (2020 LERF IAFvV/IR)

3RFTTLCNAND BT SyLaAE)IZHEITS
LEWMEBEEZEREMA TS ERAR
Data Compression Technique with ¥, Modulation
for 3D TLC NAND Flash Memory

°% &X, A R MR R/ (PXEI)

°Yudai Mori, Kyosuke Maeda and Ken Takeuchi (Chuo Univ.)
E-mail: mori@takeuchi-lab.org

1. (ICBHIZ

1 & /W12 3bit Z PRA79 % Triple level cell (TLC)
NAND 77 » o a AFY TIE, 82D LEWN
EEEIREZHIE LT — 2 2R/ fFT 5, 7 —4
PRAFIFIC B EET 2 A U LT L EVWMHEE
JFEDR 72D Z LICK D ERANREEL, LEWVWE
BWENENT AT —NAEL D, KiwLTIL,
T—HRAFRHIC E T DOAEY EAD L EVME
WEEAEST 27— EMEITH> 2 LITEo
TR Ex BfRd, £, Zh & RIFRZ
T =2 EMEEAT O FEIZ OV TR 5,

2.3RTCTLCNAND Bl 7 5 o2 AE Y
3IWILNAND 7 Z w2 AE VX, Fig. 1
DI, AEVBNLEIRTICHEET D Z &
WCE o TAE VB LOEERELEZFEI L TV
%, TLCNAND 7 Z v a XAE VX, 1BV
\Z 3bit ZRAFT HLEEITO ZLITLY (K
RELZFEB LTS,

Fig. 2IZ TLCNAND 7 Z v 2 AE U D
L& VMAEBE S 2T, 2k %2179 Z LT

L0 LEWEEBELEOMBRENEED, 2L,

AEDREIFIRED L EWEBIEIZE(LN AT
e, 7 —Z A LRI ORI EE L L
T LTLEI ZERH D,

3IC NAND 7 F v o AEV TiE, M
BT — A OEZIWHRIRT — X RAFRMIC X
STLEWEEENZET 5T —NRAET
%, Fig. 3 ICE R T —DRKZRT, EFH
F ¥ FHRITED D Z LI L > TLEWME
LMK T 97 5 Bl (Vertical charge de-trap) &
B DT DB BT 5 B4 (Lateral
charge migration)[1\IC L5 =7 —01H 5,

Lateral charge migration |IF ¥ — h7 v/
B EToxE)RLEH_ETD 3 KT
NAND 7 Z v a 2AEVRADTT—Th

5 T AHAAEV L EDBRND/RKEWVTL,

Lateral charge migration D22 I K& <725, L
TR T HET L ATV BLE S LTHRIEK
RO LEXWEEBELEZEISTLZ &2,

Lateral charge migration D 2228731 2 H 4115 [2],

3. KR

B A AEY AL LD L XVEETFEZ T
ST LERCE - TE#EERH ET D25 %

© 20205 ISRYEES

b, £, 7T—HEMEFRICT — 4 & &
592 FIEIZOWTRETT 5,

Eilia
KD —ERIX CREST/IST (/T v F& &
JPMICR1532) OBk X v T,

B2 3Lk

[1] H.-J. Kang et al., VLSI Tech., June 2015, pp.
T182-T183.

[2] K. Mizoguchi et al., IEDM Tech. Dig., Dec.
2017, pp.19.2.1-19.2.4.

BL: Bit Line BL 0 BL 1 -
WL: Word Line

WL N
WL 2

WL 1
WwLO

Fig. 1 Memory cell array of 3D NAND flash memory
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Fig. 2 Vy, distribution of TLC NAND flash memory
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Fig. 3 Error mechanism of 3D NAND flash memory
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