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Study on development of high-performance laser devices by use of the room-temperature bonding
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Research on High-Speed Reliable Error-Correction Systems with Low-Density Parity-Check Code for
TLC NAND Flash-based Solid-State Drives
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AT DNEHEETDHZENAREE 72 D,

2. TLCNAND 7 5 v 2 XF ) OFAHH LEWE

X 1IZTLCNAND # 7 Z » oo AU O L&V VHE
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£V & LCEET D, 2D, TLC TliL, HilE7r —
MIEATLHIEFDORELIEEICHET S22 LT, 8
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decoding LDPC w/o upper/lower cells
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/A — Vietas Page(i~i+2) WL (n-1) or e
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AEP-LDPC (X | KDY — F#DOT — & Gidr i L &1T
W, LEWEELESMAOLEE) S BER Z#5H T 5
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L —HT2LIFRL2, 20051 =7 —E 150
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Ko ERERE LN D,
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X 5 |ZFEE a2 A% 2000 [B] DD T — & {FFFEFRH]
kT 52T — Lo AOGRERT, =T —LUAN
1 L0 REWES, 01 =T —0NKEH & 72D, W
TT—L VAN 1 LD/NESVEE, 150 =7 — 23 KAl
s, 5Kk, =T —L AT EAH LIER—Y
DR T — X R FFRE RN E L CARRANC AL L
720 B ZIX upper X— T TliX, 7 —F REFRF O
BRE 150 =T —2NKEAY T, 7 — X RERFE N E <
BHE 01 =T —NKEHIZ/R D, T — X R
DILNEEL, EBXIALT A A —T =T — D XER 72
729, LEVEEBLIZEMT 5, LinL, T —X{REF
RIS 2 &, T — X REFT T — N EMIC 7R D
72, LEWVHEEENEDT 5, ZOR/RER, =7 —1
AL, T A RERRICEKGFE L CEL LT EE S
N5, [FEEIZ middle/lower X— T4, WL T —H %
R 2 RIC = 7 — L U A OEFENRE L TV 5D
ZENBGND,

IDEICZT—VLUAEEETHIET, L0
FED@E BER & THlT 25 Z EnHks, K@) EK(©5)
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BER [ZLA FD X H IZEHR &N S,

BER (0—1) = {2y / (1 + y)} x BER (6)
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T5HE, REIER T IERNSILSHERTE S,

- 38 -



2500

Code word : 8KByte Max iteration : 30 cycles

BECC decoding time
@V/0 transfer time
@Cell read time

2000 f

1500 |
Quick LDPC achieves
high read performance.

1000 F

Total read latency (ps)

500 [

0
MLC TLC MLC TLC MLCTLC MLC TLC MLC TLC
P d Proposed c i |
Conventional rgz:’cske AEP-LDPC Conventional so‘;:‘;z‘;;z;‘:g
BCH Ok wioupper/  AEP-LDPC Bgies
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B 6 #REFIEDOTA M LIERE L

PLEXVY, NAND #7 F v v a A€ U NICHFEET
5051 =7 —E 150 =7 —HOMEERE T —7 L
FICRAFTHZ & T, EfE7 BER 2 THIT 5 Z &7
k%, £72, LLR O FHEE i B3 5729, LDPC

Yz =1

Fig ORe Y ZTIERE S5 B3 %,

7. %ﬁﬁ P R PEAMG S SR
IZARR Y BT IE IR T Dot A LRI o b

AN ﬁ‘o Quick LDPC & AEP LDPC without upper/lower
cells (ZHEE T4 AEP-LDPC & Ll L C, medrH LAF
MR EIEI 83%., 64%HITKT 5 Z LT Lz, %F
|Z Quick-LDPC |3 BCH £ = (2 VLiicd % fe A H L ¢
TS RIREIR Z LNy D,

BJ 7 1252 0 STIEFEOEBEMERER R 2 =7, 7
% L 7= Quick-LDPC X1t BCH 755 & kb L T 7F
AFREREH E WX I A B KT 100%5KET 5 2 LI
ReEh Uiz, EE 2 B LT, Quick-LDPC T
MO ETIENH k722 < 725 & AEP-LDPC w/o
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AFLTlE, LDPC fF5x FHWERR D ETIEY AT A
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?é &flﬁw»/@T Kt LT LLR &5
BT 52 ENAREICR T, TORE. Eko
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XV, =7 =D 72 EET Quick-LDPC 2 H L |
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METT 5, 7=, HIE i10®7ﬂ/7$ﬂfﬁo
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ﬁ7u/7%%/7f@ﬂﬁ%\%ﬁ@*# 'S e )
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250
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200
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Study on Analysis and Design of Distortion Matrix by Feature Area Selection

on Command Data Compensation Tele-Navigation

1 ELC®HIC

KEGRDOEFDMBHPEJFHEE LR L DOHK D 72D,
Ba R REBEMTON TS, FHZ 1997 4D NASA
Mars Pathfinder FHE{LASK, B —/NEREEN 2 BEE O R Y
FEHAWEZBAREORRENTEHI N TWS., BETIE
NASA @ Mars Science Laboratory 23/E# L CTE D, 5
# ESA @ ExoMars OFHEAFEINTWVS [1]. Z Ok
RE— NI, PR & 0 BR S 7z AR NI A #i P 7
ELT, BHEYMEAANOESE - Y2 TIVERE - i X DRE
IR oD, O—NEHEATHEE, WGREELEH
MEE 720, R L B RIRN R IR L 72 5.
ZTD=H, HEETOMEI THONTEH, BEDHE
HEVEDRIED &, TEIGHER ROZEMEDR ED7H D
NE DML DEE DT X TV [2].

AWFRETIE, RHBRBEIZN U T AR O @Iz
Ko THERI N/ ETIEZMERL, 1 — D LR
DEACICED T HAMICHIEZT S, PuBfiET LT
1) X2 (CDC : Command Data Compensation) %% L,
BAEE CICHERIET LTV XL %2 FH U 7= NSRS
ARLE RIS AT AR WE, TO0EMMEY I a L —
Va v RUOEBRIZTHRALTE/, LAL, ZThETO
MaEth SHUERIE 7L IV X A0%, FERBEDHH % B
T3 LHEHEDEEYICEZL TUE S Huikie s
I, ZREEHEPFEOEREZFAR VI 23D D 5
7. TOMEIE, HAENMINOMERZ ), BaEdir 7 IV
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Fig 1: Command Data Compensation Algorithm
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