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(57) Abstract: The present invention relates to a programming mode for improving the reliability of a multi-layer storage flash
memory device in a semiconductor storage field. The present invention provides several programming modes for improving the reli-
ability of' a multi-layer storage flash memory device and switching control methods thereof, based on the technical conception of
skipping some specific logic pages in the programming process to reduce the impact of the floating gate coupling effect on the oper -
ation of the flash memory. By skipping some logic pages, the present invention effectively reduces the floating gate coupling effect
in the horizontal, diagonal and vertical directions of the multi-layer storage flash memory in the programming process. Therefore,
the error rate is reduced, the service life of the device is prolonged, and the reliability of the whole system is enhanced.

67) TE: AR B SRS 2 7 AP 68 N AR 8 I TR g Ry 5. AR I T G R ¥ ad A2 o
BRI — L i AR UL, DAREAR TR & S NN B N A7 R BRI RO R AR, JR LR R = 22 IR AT I A7 23
Mg FEJ7 SR LBz BT 1% W B R 2 AE T, AR T 2 RAF N RE KT
XA TEETT R A RN, TR R, SR G A, 1M RS BRI 5.



WO 2012/159492 A1 WK 00N T T AU

BY, KG, KZ, MD, RU, TJ, TM), BX#ll (AL, AT, BE,

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL,

PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,

CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

RIBLN 4.17 BFE L.

KT HIENENHRIE I T E RN 4.17(i))

KT HIE N B BB SR AE S 5 AR 2 A (4 )
4.17(iii))

92 B N AR (LI 4.17(iv))

- AERAT:

FFE [ FrAs 2 5 (R 2058 21 25(3))-



WO 2012/159492 PCT/CN2012/072967
1

2 )2 AR N A7 B 0 11 2 Rty X R L D) e a1 5 ik

BRI

AR S ARAEA B, JU T R 2 [ S AR P il . N AF 4% 5l
S LLINAE a AT N AE A I S b, S 22 2 SUAE Al I A A A 1 AT i
i R 5 3

BREAR

AN B ARG A, 22 2 SUAE G I A s A0 I A 4 B0 o ml DA i 7
B2 A R AR FL R R ORAF 22 A7 (38 B IR, AT I S AN 189 0 A 4 - 5 1) i
PN, EWERENASMENAMAE R, 22N T AR
AN % N E K /v S £ A VA R 2 e B SR

M T REAE ] — et e R R A 2 AL 8 . 2 2 XA i IN A v IR e 4 5
TG BT 2 R A, W . 24 N 2 2 Al N AR ) MSB A i
THEAE, 220N B3 RERRES “E” BRBRIEANS _HmEREA
“D27 , LGP I A b o 0 2 2 ARG N AR TR IR LSBT 54
VEIY, 22 RAEMENAE I BRIRA “B” BEEE NS — G FDIRE “D17 . i
% |2 A0 N A7 75 002 MSB R LSB A IR AR, 2R T4 Ji ek P e 4
SER: R ERAE T A R RR A “B7 BREERIEE — g ARG ‘D17, B
AT i B A “DL7 BhEE 200 =i FliR A “D3” .

% 2 AAEAE N NI BE S SR B8 2 o o 2 )2 SR il I A v 4y 2
FLITIR MSB A7 A LSB A 73 i) e SFF 21 MSB- JOFI LSB 5. /8 WLO 47T B4
BERIG, BB oT 0y 10 4 F 5 e b, GO RITT 1 4 MSB T, 1T
4 ML 5 4 LSB Ul. fE WL1 AT BB T, 40l 2 2, 3. 8 A1 9
o, b, T2 MG 3 O MSB T, T8 ML 9 4 LSB Tl. [HZRAR IR,
fEd )5 4T WL63 |, 7T 250 ML 251 4 MSB T, T 254 FI1 T 255 K LSB T,

TE/NT 45nm [F) I A7 g8 A8 T, AEAE 3G T B PR 5 20N o 1 3 o,
PR A B 271) v 5 — i B0 G R W PP AR A 2 06 ) B A i B 0 Kl P R



WO 2012/159492 PCT/CN2012/072967
2

JRARS AN B [EAF A 50 P DR A7 1 80 A AR RN

AE TN AF- A AT P BT A A R IR 7 R 5 28 B ™ T30 1 DN A P DR A 1) 2K
B o RS 12 J SAF A TN AR 1T ey B A7 il FR O REAT 2 IR G R
DR AE 757 B 5 20 2 T 3 R R Wi 2 BE T 22 2 XA A DA [ AT S Pk e AN 2
PG R AR N AT o DAL, I A2 s b oy R BURT SE PRI s B K
) 22 J2 A N A7 B B R A, S A A 1 A5 7 i o

RANE

A KW T SRR R AR 1) R R A — b i v 22 J SUAE Ak DA A A A Pl Sk
rgm A5 07 20, b 2 2 Al I AR AE A R T i R R 2, I KA I
734, & RGUBARI AT SE 1

RO EIRFEAR I, AR W ER Y 1) 52 v 22 J2 SN it DA A A A v
BEAIR 22 J2 XA i DA A7 B 0 2 1) Ry R A0 3 A 2 5 1) e A b — S8y
SE WU TR, AR MR S 5 A0S 1R DA A 43 1D 5% 10

Bl ERECRR L, AR AR T = BRI 2 2 A T A 51 TR
k72, %2 5 A N AF B 21 H DA A7 328 6% 8 A, A ke -,
A DA A7 455 Tl 0 DA A7 R AT Gt R S PR Bk I 0 70 2 i DO kAT i R, HL A
BRI AN 0 7 18] EIR) LSB 0T, Horp & DA HE =R g A 7 2

i 7 A %I IAAE G R IR g BRE L () DU G T Ve A
{4L1£i£63

254, i=064

S, G OHAAREG H1S <64, BB, bt
M55 J2 27 7 (R KT 6 0V MR 202050, AT A6 2
%

ST 3, AR S PRI T SO 5 Vo R DL TR

pass



WO 2012/159492 PCT/CN2012/072967
3

4, i=2n+1
N, =14i+1, i=2n

255, i=64

4i+1,i=2n+1
E‘z%" Npass = 4[, l=21’l
254, i=64

Hr, n hEREL, 1<n<3l.

Gt 7 X A gy N — W A BB — 2P T DA B 7V - G AR T
2RI 2 R el R b kL 22 )2 U DA A A 8 0T o) #7177 1) AH 251 PR 4
LSB 01, 98/> 2 J2 A4 IN A7 BESAE N ff 07 10 B g Rt a8, SR 3RAS BEAIG
IET R A, FRAIC T G R R v A A7 A B 0 TR 4

AT L AN {5/ TP SO S ARV £ o SR e SURT A N T RS IS

N :{4i+1,i=2n+1
pa 4i, i=2n+1

4i+1,i=2n
A Nﬁ“:{4ui=2n
o, n hAMRE, HOo<n<3l.
/1Y oy S IR W o 4o iy T W O B 8 1l W o W G A ¥ T = Al IR
HE 7 ) B IRAR B0 o gy X = A g i AR b B 22 2 A7 6 I A7 21
T ] B A BEAT IR AR AL IR LSB 00, gk b 22 J2 SN AF A DN A7 B 91 A0 3 17
o] B g EL, SRRAS EARIRE , BRAK T G A AR T IR A7 i BT
Pl TR o 7/
IR = AN R ) g B 7 A S HBIRAIG T AR B B R A, B T INAE
BEH R AT A
N1 e IR AP A B A E Ay, ARG — 24t T—Fh 2
J& A7 N AE B 51 Rt 7 UK D e 60 07 v, A FE BL N 23R
R AR R H . AL NS, BRI E T =AM 2
B R IR, 2o e 28— WA . 56 IR B IR
12 2 AAFAE AT F AR BN T, RO 8 E 5 e ) =0, Bt



WO 2012/159492 PCT/CN2012/072967
4

I 22 )2 AR N A B b By (R B DU T S A, RN, Mg (s Al ke v
RrEEREH 5

AT F IR R B Ak BB — BN, 43R R g AT A —
X 2 R AR INAF A T SR A s [N AR S 4% 20 2 SR Pl D A7 B B R H

AR PRI I RE S e e A Y R v A B R n i 21 5 — i
I e e 0 gy K bR o D R g RE o, JF RS A
INEEER S RAE

R R AR SE I O RS = WRMEN, PR R g ke N =2k,
W AL AC 7 A0 22 J2 A i N A A T A

LA OIS 2, Pl n] DAP AT A AN B 50 G R K
IFRMEBARIR R R E, MR B ORI FT, ARsEK 22
A7 At A (RS A5 i

Bt e 6. A

I T2 A B B R B AR STt O AR B IR Ry AR RE— 2 B AR U
i

ERWEE =S wed i ANp e R IN e S A

K 2. 2 2 A7l N A7 1 IR A At I 21 141

Kl 3. 22 2 SULF it N A7 1 TRV B RS 5 381

STV e AT S IR

K 5. Gkt XA g T4 .

K 6. gt i X = IMmAET .

B 7. gmfr . L SRR T LA

8. gyl T SRSk gk B IR K

K19, 22 ARG N A2 3 1 1K i X D42 il i 1 s

FARSE T 5



WO 2012/159492 PCT/CN2012/072967

2 )z AT A A Gt R 1) TR rp #1020 A BEAT o AR T i
FERLRE b, W B B 2% DU TR AE S T MR 5 28 o X R 5
SIS 73 TV REAEAk B 2 FR K Ot A AR A L TR R AR AR A7 ek o0 3
T AREWIh T RENEAT RN R G N, vt T =g Ry, T
REAE g FEIL R Hh el AH QA7 fok 50 10 4 Ik g 2 1) J 550 Sl ke N K P+ 0
i LR At g 1) L PR RE 5 R, JFAE SRR L, SR 2 Mg R 5 D)
i)y WAL, BE 2B IR N A7 AT 1K 75 i o

Uit 7 N B A G AL 1 I AR rh I Bt 22 2 AP A T A R Bl ) i L6 38
PO, AN e K7 R B TEMERS A RO o A T U ) H AR g A T o
WK 4 fror. ARG, it )7 A—E Koo i 00 1, 2, 3 147
GifE, SRIGEERE T 4 FEXS UL 5. 6. 7 HEAT AR, ARJGBRILTT 8 FEXT UL 9,
10. 11 BT 4 A, RGBS 0T 125 ARICGRHAE, R, 4t X it
249, 250, 251 4a#%E, Bkl 7T 252; fJ5Af ot 263 AT 255 4 ke, Bk it
254, MM 58 OB X 22 )2 A7 i N A7 IR AR IR o AE g A7 20—y, W
Bk ok (K3 48 TR 2T Voo N

pass

254, i=64
Hrp, 7 A ARE, H1<7<64. Gt 7 Al Bk X 2L 50, w2
19 8 A 22 S A7 A DA A o R o 1) 3 AR 5 25 L, DT BRI R

_{4L1£i£63

O 7 X e g R 7 X 3 mt Lk — 0 - Aok . gy o
T E D 2 2 AR N AR A A0 7 0] K g R R B, SRSk AT BEAIR )
A, HHEARERE b5 s, e LS, e 7 X B e R o
TO0s 1. 2, 3T gmfd, AREBRELUT 45 PRI 6. 6. 7. 8 dHATguEE,
SRJGIBRIE U0 95 FEXT UL 10, 11 HEAT AR, ARGk 0l 125 RIREHE, ek
B, Gt 7 A T 249, 2500 251 4R, BRI T 252; )5 xS T 253 A
U254 ZiAE, Bkid v 255, AT 58 RN 0 22 2 A7 A N AR D g AR T R
g AE )7 X =, B W 045 Npass £F & LR ML



WO 2012/159492 PCT/CN2012/072967

4, i=2n+1
N, =14i+1, i=2n
255, i=64

Hrd, nhHREL, 1<n<31,

BEAh, GiRe )5 3 RAF AR Sy A AR R, RV 3

ﬁéﬁ% Massiﬁ*ﬁ/%w\‘l:%mﬁiz
4i+1,i=2n+1

N, =1 4, i=2n
254, =64
Hr, nh HREL, 1<n<3l.
A 7 2 G R E 20 M B AIC 1 g A T R P I A A i PR 2 TR
P
/iy i || PR s Y I W OB o . T A ATl | L R RS Wy [
A E AR AR T R B AR g Ry R B 6 s . R TR BAS
WAL R =M T 0y 1y 20 3 HEATAMAE, RGBT T 4. 5. XS
JU6. 7« 8. 9. 10, 11 AT AR, RGPkt vl 12, 135 MRKIREHE, itk
B, Yk Ji =R 249, 250, 251 guAs, Bkid il 252, 253; & n ) L 2564
HIGT 255 G, M 58 B AEA X 22 )2 A I AF R i R R o 7 2 B2 7 X
=, HEPGE RSB TR T N N :
:{4i+1,i=2n+1
P 4 i=2n+1
o, n hAMRE, HOo<n<3l.

BEAN, Gy XA AT 5y b A I G AR, RV I 1) 22 4
GO T Moo W6 A2 LA T LA -
B 4i+1,i =2n
| 4i, i=2n

Hid, nhERE, H 1<n<31.



WO 2012/159492 PCT/CN2012/072967

i FE 7 =B I BRI L8 0, BE- B AT R T 2 2 AE A N A7 AE
2 RE TR P A T B RE 5 RN, AT B A A R

Rk DA ) g B 07 2O INAEEAT G A IS TN T B 4 B 5T P 7 o
iR 7 X BRI I A e W] AT B4 LSB 0L g U7 X Bkl A
fEPe POt A 7 0 BRI AL LSB U g 7 2 =Bk DA A B v ] B 4 BEAT 1R
Py ZH AR AR LSB 17T .

S =T AN ] (1 gt R 7 Q) 58 77 A BRI B IR R, W 8 T
fEgeid 3 JTIRWIARH RS 5, KM IR 5 54 RE Y TN A7 B AR 5 % 3 de
SR G RE 5 3 B T A B AR A 3 W A BE T R G R 5 SRR, i R Y i
J7 2T AR DR R R AR T A T 2, R G R 7 U= B I A7 D)
GERPE S S E e

AN T et DI N A 1 AR A iy, ASRWERICT 2 i B2y 5
MGk, SPOTINAEas I BRE, JLBIRAE W 9 Fras. MRS
INAFEE R B H , AENAF Rl s b, /D BRI E T = A2 B i IR 1
Oyl R B TR SR =R X = A RE A BOE AT R BOR A B
FOGIH IS N A7 A AT BEAT B S8, JF ARG AN A7 45 11 1) 23 i 1 DR G
Brvd o I, B IRE BOE AL BT R AR IE B 2.5x00, B T IRE BUE AR IR
HIE R 5x10°, B = IRAH BOE AL BT R RIE B 8x10° 0 22 )2 AL N A IT IR $L
ANAERTI, SREGE R AR 7 20, B i RE I X 22 )2 sUA7 Al I A B vb B 1
WA S A, RN, WA R H R RO o iz
FE A IRVRE R IE 2SR — IR N, P % R R I R )5 5% 2 J2 SN A7 Ak N A7
BEAT R BRAT, RN ARSI P 2 )2 SAAF B IN A I B IR B H o AE 3 ORI
IR, 2 P Al R o (R ik 20 5 RN, a1 g R T
2 g R 7 A U e 2 4 R 5 3 IR ARSI 1 N A BB IR TG Dl o AE B IR AL



WO 2012/159492 PCT/CN2012/072967

MEIEIIFIE 2R — WG, PERaPRER A g fe X =4 ke, Bl USRIk
77 20 2 )2 AR INAE AT 8RR o I RXFE I D)4 07 20, 4808 T RLP A
B P PEAF Ak B G RE B, TR AR A B IR, AT A 7 A IR
LB R, AT R IE A 22 J2 A7 TN A 1R A 73 i

B Ja BTN W, A B sz O] A DA R ] ) 15 ARy 26
1A PR, R 25 M S M 6 A R W BEAT 1 VR AR U], AR A 1) 35
PORN D3N B AR, AT DO AR W] IR 5 S AT A8 Dl S8 A e, 1
AN A SR W AR SRRSO [, HG B4 IR ot A A e ] R RO 2SRV
FEL



WO 2012/159492 PCT/CN2012/072967
9

BCA 2K A

Ly — P2 J2 SCAE il N A7 BE S R i R 7 2, 220 )2 S0 fifh I A7 B 71 e A
fr il s e edRAt, FURFIEAE 5 AR INAF J T A0S N A7 BEAT i F2 I R v 3B
FEWbIL AL @ B DU AT A R, HL Tk R Bk AN S ) B LSB L,
F DA =Fh gy 5

Gt 7 A ARG AR PR PRk 22 5 Al AR BE RO
[ ARRR A 41 LSB WHEAT G ke, /D 2 2 XAk IN A7 FE S K F Jr 1] L

g RE K, TR Ak I 1Y 38 B DU 2 5 Npass 4

{41’,131’363
pa =

254, i=064
Hr, 1 hEKRE, H 1<i<o64;
gy,

mFe 7 2 T fEgm R AR rp ok PRSI 4y 1B AR B T dm R, AEgm R
TRk 22 2 S I A ) B DO RS AR g el EARAR PN 2 LSB 0L, b %
= AT A TN AT FE S AR A 5 n) B gm R IR B, T i 4t 9k ok 70 228 2 0 ) s 5
Npass A :

4i, i=2n+1
N, =94+l i=2n
255, i=64 o,
4i+1,i=2n+1
N,=1 4, i=2n
254, i=64
o, nh BHAREL, <31;

i,
Gife )y = e RERLRE P Bkid 22 )2 SUAF Ak DN A7 2R 00 b [m) B 4 BE AT
FRIAR AR P AL LSB U, /b 22 J2 A7 Aifh DN A7 W 2 A A BT 1) P i R TR



WO 2012/159492 PCT/CN2012/072967
10

FIT iR A Bk oL 1) 12 4 TUFK) 4 o Npass Ay«

4i+1,i=2n+1
N =

4l, l:21’l+1’ ﬁ%"
4i+1,i =2n
Na = . .
P 4i, i=2n

o, n b AR, H 0<n<3IL,

2 — AR PEBCA ZEK 1 ik 1K) 2 25 A7t DN A7 B 20 i R 7 2] D) e 4
W7k, JRHIEAE T, WHELL N AP R

2 2 AT NAE LR B AT I, SRECE T g A2 7 20, BTG 2 I
X 2 2 At N A7 B v T A 138 A O REAT S AR, [N, Al R
A A H

AZPRAE AR IR o R B RO BB — WA I, 42 S A AT 3 4
J7 N0 22 5 A A AT S R A, ) I 4R 22 W 4% 22 2 AU AF il T A 1)
THREH

FEARELAT F AR T, i B AT I o e i 39 n ks 058 AR N
W i s 10 g A 07 U i g AR 07 S0 — DI B ik g A 07 0, gk E i
P DN A R R 0L

3 AR BN K 2 FITIR 1) 22 J2 A7 A DN A B 0 2 A 7 200 D) e 4 1l 7
vk, HARFIEAE T, EHEELL N PR

D1 2 ik g B2 77 20 JF Ak et 2 J2 A7 A DN A7 04T G AR R AR () 1
o, A DA A TR R BB B B in A B0 B R I, AR R R Tk
i 7 N =g, R RLs AR 7 200 2 2 SN A7 Ak N A AT A



WO 2012/159492 PCT/CN2012/072967

O MSB ] LSB
BL32767 |BL32766 BL1 BLO

_|I _|I _|I L‘I DSL
_|I _|I _|I |_|I
] 1 WL63
2S5 L0 Dy 2Ty 20Dy |25 _>
_ | WL62
QeRxy=s RANCIIN O Xvs RACINN (ke AU (el i)

YSRGS RN iy LI = i
I 0 1T 0 WLO
Nk Dt~ A R D= A = el

(ERACYEE
K 2



PCT/CN2012/072967

WO 2012/159492

2/6

O 4ifE s

e AL

=1
La

BL1

L

DSL

WL31

-

WL1

WLO

SSL

BL2

-——-
I

£

L

a

BL3

===~

K 3



WO 2012/159492 PCT/CN2012/072967

3/6
BRE el
- - - ks O e | é =]
Big :45 :85 ini PQ:PM:%mMﬁ
| |
'y 'y 'y Y
0 1 2 3 5 6 7 9 | 10 [ 11 | 13 | ---- 249|250 ] 251 [ 253 [ 255
FiRLF
A 4
Rl
TS vy PR Tl s
| | | |
Yy Y Y § .
0 1 2 3 5 6 7 8 10 ] 11 | 13 | ---- 249|250 | 251 | 253|254
FiFLFE
5
I
. [ A /IR =TT T s
HlagmiE b4 ls L1213 | 12521253 | SiRGE
Y Y N Y N
0 1 2 3 6 7 8 9 10 | 11 [ 14 | ---- 249|250 [ 251 [ 254 | 255
G Rl 4

K 6



WO 2012/159492

Co51 ) (C250 )
_254_)
Coa7 > (236 )
2520
543 BYY)
249 248D
C 11> ¢ 10 )
(__16__)
cC 7 > ¢ 6 )
C 13 ) (__12_2
cCs3s > C 2 >
C o > (Z_8_
c 1 )y ¢ o )
C5S5 O _4a_D
gt 7 —
C 251 ) C_250 )
255 254
Coa7 > Co2a6 D
255y (232 )
543 Bry)
249 248
C11 o Ci0o

C_ 7 D C_6 )
S S )
C 3 D 2 )
(@) K 8 )
CI1 > Co o
TEoo oo
gife =

PCT/CN2012/072967
( 251 ) ( 250 )
(_255_) 254
( 247 ) ( 246 )
2520
243 242
_249_ 248
( 1I1 ) ( 1IO )
(—_17_") C16 D
( 7 ) ( 6 )
C13 O C_1r_D
cC3s > C 25
(—_9_2)
( 1 ) ( 0 )
C 35 O (__4a_D
E4 Y Sy W
O 4 fE it
IE(S7 Y



WO 2012/159492 S/e PCT/CN2012/072967
/




WO 2012/159492

6/6

/
WiRE A

ER|E—RE

v

WiRE A

pr:2l 7

i

WiRE A

ZRE=RE

M giE 7=

4R )
K9

IEFERAE e T

AT —

MHmEFA D —

iy

iy

iy

PCT/CN2012/072967



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/072967

A. CLASSIFICATION OF SUBJECT MATTER

G11C 11/409 (2006.01) 1
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: GI11C 11/~

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

CNKI, CPRS, EPODOC, WPL: multilayer multilevel

vertical perpendicular time? threshold

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

logical page MLC multi level cell flash program+ horizontal diagonal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

2012 (08.02.2012), claims 1-3

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 101430933 A (SAMSUNG ELECTRONICS CO., LTD.), 13 May 2009 (13.05.2009), 1-3
the whole document
A CN 101506900 A (MICRON TECHNOLOGY, INC.), 12 August 2009 (12.08.2009), the 1-3
whole document
P X CN 102347069 A MEMORIGHT MEMORITECH (WUHAN) CO., LTD.), 08 February 1-3

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0O” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

T later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

30 May 2012 (30.05.2012)

Date of mailing of the international search report

28 June 2012 (28.06.2012)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
LI Qiong
Telephone No.: (86-10) 62411710

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/072967

Patent Documents referred

Publication Date Patent Family Publication Date
in the Report

CN 101430933 A 13.05.2009 US 2009103360 Al 23.04.2009
KR 20090041157 A 28.04.2009
JP 2009104763 A 14.05.2009
US 7876614 B2 25.01.2011

CN 101506900 A 12.08.2009 KR 1007751 B1 14.01.2011
KR 20090060319 A 11.06.2009
US 2008055984 Al 06.03.2008
US 2009073765 Al 19.03.2009
US 2010172175 Al 08.07.2010
US 7457155 B2 25.11.2008
US 7697324 B2 13.04.2010
WO 2008027681 A2 06.03.2008
WO 2008027681 A3 04.12.2008

CN 102347069 A 08.02.2012 None

Form PCT/ISA/210 (patent family annex) (July 2009)




ERERRE

I
PCT/CN2012/072967

A, ERASE

G11C11/409 (2006.01)i
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: G11C11/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 [ BrAS 2 I 2 1) 1 2500 e B R R A, R R &R Canfdi D )
CNKIL.CPRS,EPODOC,WPL:% 2 ZH°F PN fafe @40 /K TH XA KA B{E MLC multi level cell flash

program+ horizontal diagonal vertical perpendicular time? threshold

BRI EK 1-3

C. XXt
K A SUHSCHE, R, 3R RBUE AR IR BURIEE Sk
A CN101430933A, (=2 BT S1D), 13.5 A 2009 (13.05.2009), 43¢ 1-3
A CN101506900A, (AL /), 12.8 H 2009 (12.08.2009), 3L 1-3
P.X CN102347069A, ([ZIETFERAR ) B R 242 F]), 08.2 H 2012 (08.02.2012), | 1-3

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” FERIEHEILEAH G210, 5 HE AR, Hoh T
B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)
KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS
S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

[ ey 28 SC B 5 T H 401
30.5 A 2012 (30.05.2012)

] s 24 ot S5 H 4
28.6 H 2012 (28.06.2012)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

SZRE A

&S

HiL 5. (86-10) 62411710

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




ERERRE

7

PR R A PCT/CN2012/072967
EESSR LY AT A AT
L2 B
CN101430933A 13.05.2009 US2009103360A1 23.04.2009
KR20090041157A 28.04.2009
JP2009104763A 14.05.2009
US7876614B2 25.01.2011
CN101506900A 12.08.2009 KR1007751B1 14.01.2011
KR20090060319A 11.06.2009
US2008055984A1 06.03.2008
US2009073765A1 19.03.2009
US2010172175A1 08.07.2010
US7457155B2 25.11.2008
US7697324B2 13.04.2010
W02008027681A2 06.03.2008
WO02008027681A3 04.12.2008
CN102347069A 08.02.2012 ¥

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

