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[0001] Ak K TAE D) RIEAA# AR I EOAR

B

[0002] -G ARAFfif Ay CUAR A3 Bl R BT 3 1 FH AR & Fh 738 B o 2800 5, e ss AT
BN NBCE BV B B R R AR B o R B e A B AT AR S R M
SR 25 . PR dafE R i f7fif#% (Electrical Erasable Programmable ReadOnly
Memory, EEPROM) FHPR [N A7ifs 4% 2 55 15 3w 1) 34E 20 SR M1 S AR 7 i s o

[0003]  EEPROM R [N £7ifs 25 99 & S8 FH 2 SR IR thoE A fEv B X 177 B S VA X 4
GHITE B o PR VE SR e A TEIEAR X SRR X T8 o d AR R AL AEVE B i |7
H 5k des . SRS BEE 2R TRk LR B maE. BRI, /e g e
T 22 BT D6 2505t 0 2 428 A Al A A6 VA E U B T i TR A% 3 ) e/ LS B 32 45 T sh
W B LA P

[0004] 4% F5 EEPROM B PR IN A7 fifi #5225 (151 201 NAND ZU PR A7 il 26 &) I, 34 4
Tt P H it o 2 4 i M Al ELASE A7 B ekt o o BV TE I L A N R TSR . S F AR TR S
MR AR, VB AR AR B A S HLAeT S ELAT G 28 S T Y B s T, A AR AT A A R
TCAE T AR . RTWMIENEZE R, 15 S M8 “ 38 2 R A R 5
JEHIAR” (" Source Side Self-Boosting Technique for Non—Volatile Memory” ) HJZE
6, 859, 397 ‘5 3L [E L HFbr il Ky “ L YmFEA/F it 2% LI~ (" Detecting OverProgrammed
Memory” ) FI% 6,917, 545 ‘S 3 EH LM, Frik LM 4 3 LS T 7 X0 AA S
[0005]  —4& EEPROM A7 R IR A7k s 26 B B AL T A7 fiff 9 b v BBl e o O Sl AR, OF HLIX)
WA EP RS (BEBRRESESLMPERE ) g / BRIt o, RN iR
BB NHMEFR A A (binary) BRINTEAE 2S5 E

[0006]  — 7 2 R A TR A A7 filh 2 2 Rl o 00 DA 2 R T A B9 5 1) 2 A4 R 1 32 e
VI /A 3% B R YO PR S it o 5 —AH e 1) R s S BN N T — FH T A7 e e
H G i R B A7 I AL 1) PIE A

[0007]  VFEBhHK EAFRERIR AL (apparent charge) HIfiES & Rl 15 T A1 4B V7 sl
A R BT T B R A R A . 28 5, 867, 429 538 | LR IR 7 S MR 22 7 5 Al
WREIS, ik LR )43 UL |77 RIFAARSTH o A — B ARz Sk A <1 72 3 Al Ak
(R — AN S HE 42 1 B 2 A [R) 7 26 HOZE R 2 AH AT Ze KV B

[0008] KA 7 2 R A 2 E A (1) 52 S VT I i S e [ 5 2 VS T EL SUSEE R 28, B
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G ¥ — A L AR A7 At 4 SR 0 g A LUK R T — 58 2 2004 ) F ey FSP D 22
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[oo12]  [AIL, 7o B INAH AR TS M AR - TR R 25280 o

HRAE

[0013]  ASSCHIE A T/ NAH AR I BB - TR RS 55 28BN IR A o — A St 491 A 55 o/ S Ao
FTANFINL L L B AR TF B MR 2 1R RS 5 2L 5 (L , AR L e SR o » A SCREIE I BoAR m]
M T He HF s (SR sl e A7 28 00 ) Z IR G .

[oo14]  —ANSCHEBI RS AR D) KRAEAF b TCA TR o L5y S 22 G R RS AH DGR IR R IS 26
IR X2 — AR D) R SO AT BN g B A R 55 I iy 8 28 S RERASAH G
RIS A A BRI P 5 AR 36 = AR B SR A7 b T AR AT BO M R A HL O 5 ik
'R 72 28 g RE DR A AH IR 28— RG 40 J i P

[0015] 5 — S AL AE I8 S — M i PRt B, A8 ] — MRS 0 H R 5 — 14
A8 2y RAEAF il o F g Re A 26— SRR, I Hos MRS 4 g RE i R, AT S8 40 40 e e
o R 5 AR B R T g R N B L RRIRES s LSS R BT AR R g R ik
R, X TEE— BN 2GR FRRAS, A8 A — RIS SR AL 1 R AS b 1 2 AR B R A7 oo i e
NI 22 G FIRAS, IF Hlis F TR AG 4 g PR 7, X T8 — BN g PR S, A8 — A 41
BAIE HF, R 1A AR 2 R A oA g R D B 2 R IR A

[oo16]  — St ALAS AL TR e L g RER AR IR 8 A 28 H bn P, 5 58 — AR S
RAEAFAE IO/ R BT RS 8 G R RES s UURAE T Prid s s g RS 1 7y — &%
H b, R 5 AR5 KRB Rt TP H g e 0 bRy e R Ras . Frik s — 4 AE o R 1k
Fe TCAAL T O N TR — ARG PR AR 5 R AR T i 5514, ik
ARG RIEAF A ST IR ARAL T U TR o BT IR AN Rl e g REIR S 0 A 5 2k
PEA7 el AR5

[0017] 55— SEHEBIALHE Af FFH T4 2 SRS R 2 & B A F, 5 —4A4F
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Oy RNEAE T FRFE ) P iRy & L i RE RS A A ] T ik o2 e g R A o0 — & H
Br T R 2 A AR S R TR AE il U F AR O P iR Ry € e i FRRAS s A S — AN R R & H
PRHCE R BONE Sy RIEAF OO — AR RmFEIRE . s —dAHE S Rk koo
AL T CAR U T T o I iR AN R 2 G AR AR IO AR B R A7 TT AT I 5534

[oo18]  WIJE LA AR EHAT AL PRI RIS AT — DA LB AR K
PEAF A Tt P, P iR P2 ) 4 7E 30 T Fir R AF B AR MEA7 A oo s DARE B i, HL 5 ik
AE 5 RAEAFAE T S T IR FERIEE T o i 8 PR AT A SO R 71 %A SE il
B F, P A P LR 4 o) P L D R o L L SRR A LIRS L 2 TR AT X B
&G, Wl aFILE K.

R ] 152 BF

[0019] & 1 2 NAND & [KIMFRLIE

[0020] ] 2 2 NAND A (55 fa i 18]

[0021] & 3 & NAND &8 ()30 i [l o

[0022]  [&] 4 Jy NAND R [A] 7 £k 25 B 0 B 2 10— 30 43 (1) 5 AE e

[0023] & 5 RdEG RMEAF A RA M TTHER]

[0024] & 6 K FEZ RMEAF A RA TTHER]

[0025] & 7 A7 Gt 28 BEA I T HE B

[0026]  &] 8 Ay dh 2z Bl X B 1) — A SETiAg) () 77 HE 1] o

[0027] & 9 g RABTER (1) — A SETAA) () 7 = e o

[0028] & 10 Ay /Bl AsE B ity — A S A7) 1T N P

[0029] 11 AR g Al 5y S MR A7 i 4 10k B ) — A St 9] R iR R P
[0030] W& 12 At N 22 HE B e P A7 A 2 50 G 478 RO AR (1) 7R Y T T o
[0031] & 13 Hfigz— 2 Rya eI R /0 A o

[0032] & 14 $fiZe—2H R yu B (8 H B 0 AT

[0033] & 15 AR A6 O i AT I R i — A S o) R AR 1
[0034] ] 16 AR AE S HCEA I AT I R B — A S o) R AR 1
[0035] || 17 MFid H - AR I Ao 2R B A5 0 i ik 2 1 — > SE e 9] i AR I o
[0036] ] 18 MFid H T+ M AR I Ao 4R B A5 b iy ik 2 1 — > SE e 9] i el 1] o
[0037] P& 19 ARId e B R (1) — AN SE e 9] (X R o

[0038] ] 20 Lt gu FRIRAS I BE L R 40 AT

[0039] P 21 ik g FEad FE (0 — AN St 4] i) ot £ P o

[0040] P 22 ik g FE L FE () — AN S ] f) aih £ P o

[0041] [ 23 ik g FE Rt FE 1 — AN S ] R FE P o

[0042] P& 24 IR U0 IF R FE () — AN S ] R AR P o

[0043]  [&] 25 AR R BCE I AR B — AN S R AR ]

[0044] || 26 AH IR S EUEAE () — AN STt () I e

[0045]  [&] 27 R ECE S AL FHAT Mt 45 28 G0 B RR 1) — A St 9] FR i v e o
[0046]  [&] 28 N HEIAEC B A7k Ay BRG0P FE 1) — A S 9 i A 1
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[0047] P 29 AHIREE A7 2 R G o FE ) — > SE e 4] R A B
[0048] P 30 AHIREE A7t 7 R G B FE ) — > S 45 v A B
[0049] P 31 AHIREE A7 R G o FE ) — > SE e 5] i e B

BIALHEARN

[0050] 3 A S A 2 BH 16— PP AT i 5 2R G0 11— A S A A NAND R0 [R) A7 fits 2 5 40, 1L
ALFELE AN IE MR 2 18] ER IS 2 AN SR o BT I B BRI i A 5 P IR S PR M A A
NAND Hi o 8] 1 S 227% NAND A (F AL Il 18 2 O FES5 s it 18 1 I 2 P 222 (%) NAND
AR AL 5 JE A0 58 — SR PRI 120 5 58 3R FRMIbAR 122 22 IA) 9 B8 BC A DO A% 100,102,104
106, EPEMAR 120 [148 50748 126 19 NAND AR idhe. JEREMMR 122 )48 S5k 2 128
%) NAND 5 W45 2 e 2 22 H s ot n 22 55 A 120CG R4 e BEM R 120, 18 i
LN R R 12206 SRIE R R 122, A4S 100,102,104 F11 106 &3 K
AR S — V73 il . dR A% 100 B Sk 10006 &iF stk 100FG, &4
102 ARG HIMIR 10206 M IFshiiil 102FG, SR 104 A0 56 HIMK 104C6 ST ShMiik
104FG, f A% 106 fFEIE HI M 106CC &7tk 106FG. =il 10006 4 2 (8.
N ) A8 WL3, MR 10206 4% 22 48 WL2, 45 il 104CG 14 2 -4k WL1, HLds At
% 106CG 4% 22 745 WLO o 76—/ SEHER] 1, ff A E 100,102,104 F1 106 RF—& B APl #S
BIC. T S T, APt As S oo S 2 A AR, BT REAN R T L A 2 PR
(PR BRI RPN 120 R R PELR SCD . FEFEMIAR 122 4% R FELR SGS.

[0051] &1 3 24 ESCHTR IR NAND AR s T ] dn ] 3 42, NAND A [ AR TR GPE p B
X 140 o B ARE A RE—HE S XM 45 0, JL i — 4 HI MK (100CG 102CG. 104CG FH
106CG) 5 —VFsh itk (100FG.102FG, 104FG F1 106FG) B . 44 Hil M ik 15 v sh M Ak i
SRS YTRZ S 2T . PRSI AR A ) B e A BT 1 p BRI
¥ IR AE R B MR b 75, A — 2 SRk () A 2 A5 AR 5 V2 B AR AR 43 B o A7t 25 2R
JC (100,102,104 F1 106) W= HIMIRIE T 260 ARITAT fili #5570 2 TR 2L N+ 53 249 X
1304132, 134,136 Fl 138, f AT A7 it 45 52 0 FLAH HR BCIE B2 M T — NAND 5 o I 26 N+ 5%
X A — BT A it 2% SR TR S IRl . 2800 S, N+ 45 244X 130 78 4 iR 122 1
W S i R 106 YRR, N+ #5325 1X 132 78 90 R%E 106 IR & iR E 104 PR, N+
A=K 134 78RS 104 [IRAR B PR 102 IRAR, N+ B 2% X 136 78 4 im R 8 102 1
W S SR 100 FOURAR, H N+ 4324 X 138 78 i A 100 IR S i A 120 HOUE AR . N+
kX 126 &4 2 T Ik NAND 5 (40 £k, 1M N+ 452%1X 128 &4 2 FH T 24> NAND # [ydt
G ER

[0052]  iEVEE, BARIE 1 2 3 LR fEATIR NAND B Ay DYANTE il 5 G, 1H 48 g A
i A FURAE I — Sl mde it . & R SO R — &2 A8 A % NAND AR e B A b+
MRS R TEE T VUM EE RS B0 2501 &, — 48 NAND R0 46 8 M7 70 16
NEfEAE B IC 32 MMEMELS 7064 MEE A BT o AU IR IR K R 2 — NAND A
(AT B A7 it 7 SR e E .

[0053]  fF—A7f#s BT A A7 i DAL B AU Y SUR R I o A Pt — g 2 2 i
TEA 25 5 T I T] RE B A H s 70 A R 0 iR 3R IR 8 B B E “ 17 )2 “0” [IIANTE . £F
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NAND B £ [ 77 1k 258 1 — A~ S0 oy, A7 4k 28 5 o e B B 22 0 B R HS O 0 HLA e O 48
“17. gt AR Ja BAE H RO IE B e SCRIZ 4R 07, B (8 R oA o B 22l ad i o
IR 2 AR A AT BL U, A7 it 5 B oo R Bl LUTR 7R IEAEAF 85 17 S B{E i R I
SRR BN 0 AR 45 AR R EAT SR VR I, A7 4 2% FR T AR, HoAe m At 12
B0 A7l —r B8 H AP A 2 B8 TR O XS A7 A % BTG o
[0054]  f7fifi % FR T A DA it 2 A7 B0 250 o A 2 SR oo ok 2 RS A7 28 520G
2R KAF At 45 5 TT 1R B8 P Hs B 0 23 RS I E 2840010 &, G SR AT DU AR, T4
DB O B S FEFRR A HOB A 1171075017 1 #00”, 7E NAND JEA7 RABS Y/
eI, BB 2 R OB S LB S0 117, IE RS TR 107,017
A 007,
[0055]  DARSEEEH]/ LR HIE S 0L NAND BOP (R A7 it s S HB R (R AH 5200, BT
FTid & R 430 B L5 7 XO0F NSO 256 5, 570, 315 53R EEH] 58 5, 774, 397 5 3£
L4 258 6,046, 935 5L E L] ;5 5, 386, 422 53K EEH] ;25 6, 456, 528 5 H LH &
% 09/893, 277 SRE LM HIESR (2 US 2003/0002348 5 AFF5 ) o Fi T NAND B P47
fiti 2% LA LB 2R AR B AR A i A8 AT S A R I — e et A
[0056] PRI EEPROM Z 48 A I 73— R BUAF Mt a4 Hh oo M AR 4L S Rk B AR 3
TFBMAR, FHCAHAE 5 5t 7 RokAF A8 AT 1987 4E 3 H “H/S M TR &S T E
Hi” (IFEE Electron Device Letters) % EDL-8 &4 3 5 93-95 i Chan Z& AF “ H
IR AR E ALY — B — Ak BEPROM 35 E” (7 A True Single-TransistorOxi
de-Nitride-Oxide EEPROM Device” ) JCE PR bAf7 it ds . HSALRE. BALEE.
FALTE (“ONO™) BT B i) = )2 A A S I A A% 3 458 TR MR b5 A6 A7 i 4 SR T by
()2 A AT I B R T 2 R) o L f 7 BB TV T N R U (AL v 7 1k BAF
AR BRIX B ) oRgmFE ST, F, A7 B L Aar DRI 7 A2 SR T VA ) —
oy BB s o B R RN R B R R A AR TR T, IETE S Y 1991 4F 4
H A HE T T2 A H BT ” (IEEE Journal of Solid-State Circuits)
26 &3 4 555 497-501 U1 Nozaki 5¢ N[ “ H T 3 BG4 N H 1 H A7 MONOS 17 fith # -
JGHY IMb EEPROM” (" A1-Mb EEPROM with MONOS Memory Cell for SemiconductorDisk
Application” ), IR —F 7 FIMIKR (split-gate) RCERIZEBIRIT, HPRBIRZ &
T AR G 1 T A7 A SR TV TE 1 — 53 b, DR RSB e B b AR o il ST S B e 3
B A SC LG T AR ARSI . 1998 SF BV 1 TR )25 i dt: (TEEEPress) HiJgL
BE oD e AGEH (William D.Brown) 57% «E « i€ /K (Joe E.Brewer) F 4t “dAE5 k5
RAFAE S FE A7 (" Nonvolatile Semiconductor Memory Technology” ) (I:PL5|H J5=
FHEANARICH ) B L2 PR AR RO, T IR 5 o A R G PR R OS] T F A AT
REE . MBE TR G A s A AR AT . B, AR SCHER R
1& T AR it 25 58 T A FEL X 2 TR TR o
[0057] 2000 4 11 H “HiT i 3 TR b2 i 7 3 B @ tH” (IEEE Electron Device
Letters) 55 21 455 11 ‘5 5 543-545 TL 41 (Eitan) 55 A (¥ “NROM < 5 % 1) =) i 8k 3K 2
SrAE S R AFfE 28 B8 J6” (7 NROM :A Novel Localized Trapping,2-Bit Nonvolatile
MemoryCell” ) CLIR S —FiERE— B C AR ME P ML I J7 5 ONO A} HLJZ S 1o 25 A5 Al
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SIS B M BETE . — AR AL s B R AR S IR ARAR SR I A HUZ T 5 — A
B AT 1 AT B SR A A S5 YR ARAHE AR IR A H 2 b o sl e SRR s B A BN A TA) B4 R
ARG —JeRAS (binary state) M3RkA3 2 BEDRSEIEF . HBTR TP RIR 147 it s
B IC ] A A R B — A

[0058]  [&] 4 Ui B NAND ERITREZ I SEq, o il 1 221 3 Th 7= 1) NAND 255 v B — 41,
— ik 206 #iG 22 H T NAND 5 150 [ AR L BEAIAR (0 U AR s 1~ 1260 #YRF—47 NAND AR, —
P2 204 W IERE 22 A BTk NAND HR (105 B 32 FEME AR R U ik o+~ 128 1E N7 fitas RALH
— B3 167 NAND H44) [ 271) K FLAS AR I SETE 2 (R 38 5, 570, 315 53 [ LA 55 5, 774, 397 5
S LR K 6, 046, 935 53R [EH L F,

[0059] {7 fiti &% B TR A A K1 3 il K A7 i s SR JC X He. PRI EEPROM FR 45 H (198 DL It
FEX ORI AL, B, — R YRS — SR R DB H AR o, B— X EudE
TR A T T — TR — IR AL, 7E— A SE ), A 5 AT ) oy s T X B
(segment) , 7 HIX B[ W&/ — A gEERAE M — R BN &P EH BT, —TWE—
T BRI A T AT A A R . — O AR AN L EFIX (sector) o
Jo DX ELFE FH P 55080 S 8o T4 (overhead) R . EAMTASEORE 18 ALHE NI I8 B X 1
F P08 oot SRR AR IERS (BCC) » #HIES I —i 0 (FE F3CHR ) 1EB R gmfE 2
FI I T ITIR ECC, FF 24 MRS 12 BRI I S 25 ik ECCo B AUE A, i ECC AT/
B BB M R AR AL S T B W P BAR AR TT (TR ARIXE) B — XK
FH P 0 2 512 A2, HOM N T RE B IR 3038 1 1 — B DX IR KD o B9 B 25 i
SEHAME 16-20 1 0 KRB TUZ R XL 2801 5, O 8 TUE 2| 32,64, 128 i £
o
[0060] ] 5 Ui ARG AL B — A S 5] () A7 it e 22 B 296, Ho BAA T AT B2 S g 1
— DT MR UG / BN (PGS 28 E 296 W ALFE— ek — DL EAFiERE R/
J 298, fFfEdE HE /N 298 ALHE  YEA7 Ak A FRTRE S 300 FE LK 310 S/ B
% 365, fE—Lesziflh, FTIRAE it SR OTRE S A ok = YR A7k A 5 0 e 1 i A g
LR SR A il AT HL, AN 48 P48 IR AR ZR B T A7 it 2 B A ) He e kit 2809010 5 5 A7
it 2 M5 300 1T 48 AT RS 2% 330 18I T4k DL R 2 HR A R 2 360 8 A7 4ok T k. B2EL
/ EONHL 365 LA 2 AN AN X B 400, I H A VF AT S E SRR FE — TUAF At A R G, T
FEARE T BT — s — AN DAL A7t 2 FLE /N 298 474t 2 8 296 (45, m R =0 A7 4
=) PAFE— SIS 350, A SR A R 320 7 AL SiEHIES 350 ik IF HE
M2 B 318 7E TR 2 5 ik — Aol — A DAL A7t a8 /N 298 2 [AlfE 3% .

[o061] =l 310 L / 5 N L 365 PE LI AF 25 BE 51 300 AT A7 e Bk
PRI 310 GHEPIRASHL 312 5 EHEAE AL 28 314 K ohZ il 316, AR 312 4%
BEAF RS ERAE B0 Azl O D ARRD 28 314 4248 EHLE—(F B A 4a 2348 A
k5 ARG g 330 A1 360 3 FH fUREAFHLbE 2 R (FHbhER: (1. ZhoREE it 316 #8HIfE/7 it 2
PRI BN 278 SR S5 1k,

[o062]  fE—Lusij y b, WA 5 2. AESAPBETER, B 5 IBRAF A AR 5T
FE51 300 AR — A — AL 4L (e & 20) T — S K. 23 00m S,
T P R AEE W AR I A A P FL R 310IRASHL 312 54 314/360. D # 4
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il 316 Bl X B 400 B52HY / B A HLEE 365 f2 il 4% 350 S5

[0063] & 6 UL 5 B s A7 S0 E 296 [958 — A B . Tt 5Pl o M BB A7 i 2L e
A1) 300 (A7 EURELE BT I [ 40 P A S Ak UK BR 7 2 S e » A58 745 — 0 () A7 BN 2 i 5 L 1
BIEW D20 R, AT ARAD 2545 20 FI AT AR 45 330A 5 3308, I H ARG 25 4% 4 1 i 47
fifthi s 360A 5 360B, [AIFE, L / 5N FLBAR 23 1 G2 / 5 N LI 365A (A7 fitt # [E
1) 300 IR ERE B AL ) FEEL / B N HLE 3658 (H WAE A2 A) 300 T &R B A4 ) .
DL 7 2, A/ 5 N () 35 B Sz i B/ —2F . T 6 [ B T A s — i 25, wilH)
SRR 5 R E TR

[0064] iEZ K 7, B L A7 A B ITRES) 300 [I7RSETESE M. 1R —ANSEp, f#iid—
Rl 73 IR 1, 024 AN X B NAND Bl 7] EEPROM. A [7] N8 45— X e b A0 B o 45—
AN S 9] A 5 DX R Al ] B BB (A7 B PR G IR B /N FRANE o ARG SEA) R, R — X B X Y
T4 BLOBL1.... BL8511 [#] 8,512 41|, 7E—ASEitifsl 4, 76 S HUERAE X gt e 2 1Al ,
Al Al IR X BRI AT A1k o WYL R -2 FLIZE 3 SR AT AT 4R A7 it 7% B e vl 40 7] I
P

[0065]  F 55— Sl o], A7 £R BRI > AR BT 2 S AT BT 2R . AE— AT / A S 4
Fay e, s — S R - 2 BB 2 A B ZR I AT f 2 R o AT — IR R AR, OF BV — 3L R
2k BB 2 BT L AF At 28 SR T AT ) — IR G

[0066] & 7 fEon FRIE B LI H— NAND B P07 i 2 2R o0 . BRI e /n B — NAND
A AR DU A7 50, (E W] DU A DY DL B BCBA R A7t 5T (an, 16,32 B
H0H ) o NAND H i — ity 720 R AR REAI AR (L% 2 i PR iR 2k SGD) & 2
X N AL 2k 5 I HL 55— i 7 48 eI ARE P AR (LG 2 I BRI AR £k SGS) ik &
c— YRR

[0067] 8 SN BN X B 400 1 77 AE B, i 2l DX Bl 20 1 — 1% 000 23 CRR Ry Sl
B 380) 5 —JLEEE S 390, E— SRR, X TR AL A — S S B A B
380, 3 HAFT—2H 2 AN BT 380 A — ML R4 3900 75— ANsfilrh, — R X et 4
FE—AFERER 2 390 K\ AN BN EL 380, —BEZH AP (14— RIS Bt 28 il —H0d R 2% 372
SRR AL R A8 . FELIE B S 2004 4F 12 H 29 F HE AR B0A “ B T3 O
KA A A HE G R A28 5 775” (7 Non—Volatile Memory &Method with
Shared Processing for an Aggregate of Sense Amplifiers” ) HIZE 11/026, 536 53
L) G 2, Brid g R 004 C g T RIEAA S,

[0068] B 380 A5 B L% 370, AT i) v B o — AR R P AR S
PR m T B T PIUE MR S o BRI 380 IS4 — A7 LR A7 2% 382, ik 7 £ 4liA7 23
TR E RS ERAM L ER RS, 28005, B/ T4 Bir 28 382 etk
SHSEPTIREER N L b 2 — e e g e s EReRE (i, vy .

[0069]  JL[AIF4) 390 AL AL HLEE 392, — AL EHR B 28 394 KR & T ik LB B 3%
394 5E¥E 48 320 2[R 1/0 #2110 396, AbPERE 392 PAT v 5. 280901 & , AL BEZR I Dh e
LA M 8 G (AT it 2 5T BT AT il BB, I BV B iR 2 o2 BB A7 i T Pk 41
HIYArA T o PTRAEIRAEAS 394 F TARME /R L BGRE R AL B4 392 P o I 24
B PR BAR AT AR H T AP AECE G PR BV () BRI S04k 320 S AN . 25N
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AR AL R s R AE TS TP I E AN s . 1/0 11 396 fe it Bifr 4% 394 5 %R
Sk 320 Z [R) R

[0070] 7R H 5 B I 1R), 3R 40 B ERAE 52 BIARASAL 312 B, RAHLEE HilAS [F] 4 il
A H Hs I 8 3 1k R T R I, o B A 38 A5 A0 I Xof B T A it 28 T SR PR 25 A7 i 2 PR A 1) % e
T SCH 42 AR v, RIS B 380 FIFEIX SE i e 2 — R T (trip) , I HoR 48 tHR 46
372 MBI R He 380 $RAE %yt AL TS 392, BRI, AbFH 2% 392 i ik 2 F2 B B (1) W it
FAf B R T2t N2 393 MR MU I i 428 i A oL s 19015 5L R 28 T A A7 At 2R
o ¥R, MBS E TR AR A RS ) 9wt , IF HoW P 1S 28 m AA7 i T 2R B 7 4
394 F1o LERZLES A3 1) I — SEHEE) T, A7 Se A7 A% 382 A XUEE ik, BE A A T8 A7 Bl 4
B 380 rydy HH R A AF s SR ST AT e A7 445 o

[0071]  FHUHA—LESI i 7 S B0 48 2 AN Ab BEES 3920 7R —ANSE] T, A — Ab TS 392 K4,
g (K9 RIS ) 35—l 2l 4 “ s Re (wired-0R) fE—#E, {E—24&
ST, BT IRt AR RROE R 2 ITIR A B R S BT e S o L SR AR SR
560 UF A R S 1) TR 22 O 50 e R SRR R I (7] 5 3 A PR A e ie e a7 SRR (R PIRASHL AT 1 o
T A IEA g AR AL IS B AT E /Y 28001 5, 98— AL IR B H T 2 /P Iy, ik 4r
(R4 C07 MR IR R PTIRE Bl R 2 (B8R 17 B %) o AP Akt —
RO (B AR V7R R EL ) I RESHLNE EZ 20wt i . B R — bR 5 )\
SRS P, BT DRSS HL AT B A« 807 R i) 42 /\ K, seks A B 28 AR < BR A4 21
45 KR I R AL RS 392, A ARSI Z I “ SR i 2 — Ik R, il
IERRIL PR L, 42 PR A LT AT iy 28 — A7 23 HoRas B e 5%

[0072] ¥4 FE a0 E A 1), SR B0 S 2k 320 A5 2 R I BIHE A 474 4 B 2L 0 A
#5394 o FEMRESHLRIFE T , G Pt A A HE It 0 22 28 3 A7k 25 T IR 4 o M AR 1) — 32
HR AR FL R AR AR — G BRI S AT — SRR A, DA 8 A7 M 45 58 0 2 15 DAl g 12
ZPTERPRAS o ALTELS 392 AN T BT B RAF A s AR I AL T e A 4IRS . Ak
PRAIAE At A RS — B, AbFR S 222 B AT LR BIA7 A% 214, BRI &l 2 — T e g Fe 2
PR o BUABTEEE (b ik — D g e & 2 IR A7 42 (1) 580, RIS BTk 5 76 4% i Ak b7 4
FE Mk el B A2 e o A6 R S8 P, FE 50 UE R B (8], b BEARAE T 06 B 840 26 A7 4%
382, I LA R oy FL v B O — 2R B

[0073]  ZGAR A7 A HES 394 A0 5 XN TR BT E () — HE SR A A . 78— St
b, RRERIUBTER 380 A =N ERBIE A . B ST B ((HARIN ) , R S A 4 s
i Ay — RS AL ZF AT, A it T 3L TP I JFAT 280 e e 48 b FH T 008 A 42 320 1 R AT 208
SRR o LEAUE L] P, X R T m AN AE A 25 FR T TEEL /5N DX S A s A7 28 1]
WAL — S, LU R — XA B A7 2% A0 A9 T I AT A 3R Rk A\ sl Hh — X il
HAKM S, & v MEE / BAYLEE (bank) 2R3, (15 HATR BB F s b & —
B EAR TR NS B R, At e — H TN S BN AL F A AR Y
—H

[0074] % THE 5y 2R 1k A7 il 25 1 25 A S8 9 B S5 A AT/ SR AR I AAME BR] 21
(1)2004 4F 3 J 25 H 8 HIbR A “ HA Jl D> B98I 2 I B 5 DR W AE 2 R MEAF A 28 ST
v£” (" Non—-Volatile Memory And Method With Reduced Source Line Bias Errors” )

11
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[ 45 2004/0057287 5 35 [1 & ) % 24 FF %2 5 (2) 2004 4F 6 [ 10 H 2 45 10 b5 8 4 “ A
O B R B HE S R AR A A M 7 vE” (7 Non—-Volatile Memory And Method with
ImprovedSensing” ) K% 2004/0109357 5 3£ [H LR HiF AT ZE ; (3) KB A Raul-Adrian
Cernea T 2004 4% 12 H 16 H HUIE [ bR @ o4 “AK H Hs 45 4 16 2 aF A7 il 4% 2000 vl 2% S 7
7 (" Improved Memory Sensing Circuit And Method For Low Voltage Operation” )
%5 11/015, 199 53 H LM HESR ; (4) KPIA Jian Chen T 2005 4 4 H 5 H HIIE IR
A X HE By J AT A B S R AR A TR AR A (R #ME” (7 Compensating for Coupling
DuringRead Operations of Non—-Volatile Memory” ) HJEE 11/099, 133 5 £ [H & H| H
EZE LY B) KB Siu Lung Chan & Raul-Adrian Cernea T 2005 4 12 H 28 H H
THHIFR A “AE T REAFMEZR 2 L HUBRAR” (7 Reference Sense Amplifier For
Non-Volatile Memory” ) (45 11/321, 953 'SR HE LR HIFE . DL ESIH 28 T £ F)
SR A ST A 7 IR,

[0075] &1 9 U BRI ASE B 380 FRY S, {H &, o m] 4 FH B St 7 52 R AsE Bl 380 A0 475
I PG B AR 512 A7 Fhr i (AR 522 5 550) 72 FE IR FRAT i K 6124 152 H A
G AL MR 530 152 HHUK A 600 A7 S 8iA7 4% 382, ALk FE B i 512 & 2 fr
2 BL LA 510, A4k M B dm R 512 18 50— M52 2 AL 4o iR S AL AR 612 e fr
SN hrmAE 522, frZEREE AT 512 B AR R R A BLS IS 5o A 26 H I Fi 7 it
& 512 [ BObR s 8 BLC B 5o A4 LR FHAL dib (4% 512 7877 i SEN2 AR 2
B AL ER AL LM AR 530, 32 H S AR MR 530 JEFE A i M2k 532, A 2R L R FHAY Al A
512 LET A SEN2 Abi%dE 28 3 UK 2% 600, 7R 9 MLt o, 15 H THOR 2% 600 4035 i
A% 613.634.641.642.643.654.654 55 658 LUK AT Csa. (ERBIA74s 382 HLHE sh A
661.662.663.664.666 5 668,

[0076] i & , LAIFAT 77 BRI — T A AP A5 TR T o BRI, X N2 B IR IR IS e 2
CLFFAT J7 RERAE . A8 — DSl , il as L6015 5 5P 5 2 DR T 7 AEAER
SR . 76— LOStif b, v — P AR B R o 2 A 0L, HLBL— Ik — iy B BL—
IR 2 0 7 S B R P 2504

[0077] il id (& 5 BLS 13 A 2R &5 dn 7% 512 I, B E 380 ik 2 H T— 17
il BT e (B, 7228 BL) o JERINARHR 380 I ik 152 HY UK A% 600 K BIA7fit 2% 5. T 1T
& S L, AU S B A5 SR Ay I 5 SEN2 Ak B0 v s FE T 9 HL28 E AR 530 535t
&t St 2 s HY 2k 532,

[0078] 2 HAJHCK %% 600 fFESE —WRFEAL (MAE 612 5 634) (Il i (i iA%E
541.642 5 643) FIZEHIAF (discriminator) B(HLEL RS (AR 654.656 5 658, K F1Z
#% Csa) o FE—DSEHEFIH, JiIN—2 7% W s 2 1E 47 A7 A 28 SR s s M il . o 2R B
N2 25 WL K T IR 7 At 2% 5 o I B L s, TS A4 AT A7 i s B8 oo 408 IF HAE HOR R S 0
W2 [BfE S . W FRPTIA 275 L A K T BT iR it s 5 I B LS, B A A4 7 fiti
BITANEIE I B AL IR ST A R . fEVF 2 ST S2rh, JF / Rn] kst
BEAR , ATAT P IR AT A 25 55 TG R Wi N T AS [R) l) B AR . s i A% AN R L . a0 R BT ik A7 fi i
AL TR AT BB SN, A AL S R ALY A SEN B H RN, 3L
i 78 L ElE OKR  F RS Csa HTHL R, TR R4S Csa I3 — I AL T Voo G0 FAE— U I

12
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TN SR B T a5 SEN b (1) RS 8L 2 — T H TS, R4 HE RO 3 600 R 5 TR A7 it
5 ERLT I IS A AR F R T 0

[0079]  JBGHIALER 380 [ — AR AIE A2 71 B M R)Ks —1H o i AN N A1 4k IX LI IE
T A7 2 B R ST S AR 612 SEJlE, £F SRR 612 BRIBE A7 48 BL 500, Hite e n 5] — i
Hir (diode clamp) o BT i PR UM fm e T o 1 L B8 FBUFR. v (99— P8 FUFS BLC, JiTid
JE i FUFE BLC 26 1 FT AL 4R LS Vi o AT 3K, FEGR AR — S0 UE sl e U (], BT o PR 48 Ar
2 5715 i SEN BE S, I HR B A 21— 18 e U s Ha -, B Wi BT 42 Vy, = 0.5 4R &2 0. TR,
— T 5 A0 28 FE s T T R 7S A LR K T 7 R TR (L S 78 ) vy LA B M g 75
HHERZRNEF.

[0080] i3z HH ISR #% 600 RGN i S Y 55 SEN 4L S L, 3T B E ik Ak S e R S
i FEUR T—T0E A I s HOROR 285 207 X0 I ik 25 RAE A (55 SEN2 firth 22
B H RSk 532,

[o081] IS B FEHIE S INV (s B a] & SEN2 AR5 5 A RS ) DLIEHI
LR o 1P B PR T L R T TUE (RN, INV K4 = (HIGH) . SEN2 BG4I (Low) » T
PR INERIL S R . R A SR — n B AAE b22 (LRI THEIES IN) KF—n Y
iR 550 ( HiSZ2 88 THE 155 GRS) o 24 GRS {55 MK, e ARVFEAI L BL %30, i A% (&
INVAE S IRPRAS . TEGRFRIIR], GRS 15 5 4640 0 &5 LR F A1 46 BL #hy 2 4eth H 24 T INV,
YT EANT£L BL F BN, GRS 15 58648 . TR TR R, o ml i BB B | 3352 HA K 28 K AT
et

[0082]  iHY / B AN HLEE 365 [RII #RAE— DIfF A o0, Pk szl / 5 AN 365 )T
— I 380 28 AL & 22— X NI TG o AR T FELIE AN B SR i 22 67 ZR IR N AT i 25
BIG R I H N 2 JEAT Il — PR 2 i R e . FEAE R O P, A7 A
i B A7) R PR BTG IR IR A B RO B AR R, VR R IE R AT 5 A S A A 2 (4
U, Vss #18) MIERENZ 0. BERYEHEEN (netal strapping) SR/ IEK
2R 1) HLBELIN, A7k 85 50 0 RO YR R 5 Bt g A (RIS AR A — G R L BHL R T8 5 Bz 3th [ i e BHL
R A2 50 KK

[0083] T 1Al AT RN 1 HE 0T A7k 2, AL syl ok 05 AR 2 11 s FL VAL T A T IR R
Mo — W5, B — 17 2% 2 0 HA Bk T 20 4 P2 B H: o far 474 oo F b G FL AT B A S
o R TAFERR B0 B2 & 5 MR FoUs , /N B Aap R = AR AR N B iy AR R L. AP 3
BA TR FE AR S B At B8 2 0] A7 PR e BEL A, T3 meL BEL TR 00 £ B S B Hf Vdrop = iTOT R
YRIE .

[0084] 28451 & , Wik 4, 256 LRI L, B — & AN 1w A, 5 A YA E: Fo s %
BT 4,000 e X1 TUe s / 2 X 50 BRUGE~ 0. 2 fRo B A7 fih 25 51 T 1 B {8 FE PR B
TR, 28 A FRF R B 0. 2 AR IR 22

[0085]  7F— 20 S jti 441, — i FH T 980/ 5 A% 28 s 1 v R B A T 22 i i)
(multi-pass sensing) MIRFIESHEARMEZE / BANBE L. @A TH&ET %
5E 53 UL AR B R SR SO At A s . 1B BE 1, PR 45 € 3 SR WL
B LTRSSk T8 R A S (R T A A . DA T X, R A R s K
P B LA 452 3 0 (1) S0 52 81905 A 2% i s 1 5 4 252 /)
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[o086]  Z&MI1f 5, AT MM (= 0 22 1) RS2 W&l . 7258 —im j5, R H BA S
T S AL 3 LA 25 BTG, JF HLIE I ¢ S AR 3 R B R R At 2 8 os. — b
KAt 5 oo AR R LA G 77 SO A PR A7 it e A 26 b 0 ol il o s i
R . FEEE i, R B YRR 2 R R R ZE 08D . AT IR L b ZERAR 2
ANIE FR 22 IR SE TG T AR — AT I

[0087] 10(A) & 10 (K) 22 F T v A8 S2E / 36 UF 3R M0 TR) B AR B 380 (¥ — > S ite
B B

[ooss]  PhEE (0) i

[0089]  JEJlIAEEH 380 (IS [HIE 9) LA {55 BLS (1 10 (A)) 1y 4% 23 % I (147 4%
A BLCC K 10 (B)) K ja HHUERFEAr . H4aHME 5 FLT (& 10 (C)) K8 H Tl 7e fi fb 15 642
DIAE S — 52 B il ) FEL A o

[o090]  PRER (1) A2 HIR TR HL

[0091] I E /55 RST (K] 10 (D)) SKATEAA I HH BOCES 600, FL2 B A 658 KM 5
INVCE 10 (W) frfet, Bk, fEE R, INV 3 &Sk, R, p B0 A% 663 44 Btk
55 LAT fu 2 Vy, 805 (B 10(H) » BILLAT & INV BFME 5. FEEmAE 631 2B TES
LAT. BRI, fEE R G, BB AR AR 634 4 /e F LUREIIN Y 25 SEN2 T4 22 152 HH UK AR I Y
BT 5T SEN

[0092]  FU7C H i PR 642 Ja ik PN S BN 1T s SEN K5 8N 1T s SEN2 X4 £k BL BEAT FlFS i
T T I TR) S B o SR A A 2 0 B I L P A SRS I R R . TS L R A
642 245 T H1E 5 FLT( “V¥3) (FLOAT) ”) o A7 &kls sl 5 1) i 7 2% fi 567 612 AT B
PREN s bar.  ERd S A& P L L. A& 3TN, EhBR.
[0093] [ SC A, WA B A T — WUE (8 1A% 3 L IO A 4 S oA 0% P O HLE B
X YRR 26 it s A 8> IS AT B /> A BRI AN 2 At . 3 S0P B % 22 o AT, O 78 P o 1R
642 HW A IhEE. — PNINRE R LT LR — AR K . 55— AN ThRE 2 Bh iR A
AmT—HTD.C (HA) B PUE (E 1L 5 R B AF A 5T, 1673 ]k g HoAE B
KR 2 i s o

[0094] @ ik H@ LTI 7S AL L % (AR G (R T A T A 2R 07 £ 9 FEL AL R ) SR SR
D. C. &M, FILAEEH] p R RE 642 (115 5 FLT 28U “gnfe” — e A i ah .
VR —AN5249], W] ELA BB R 500 e 55 25 i LBk AE FLT 5 5. M p
T AR 642 T2 R RBE I B S SRR, SE 0 A N TP AR TR 500 =25 5
[0095] & 10(T1) & 10(14) UiBHIYAN 7~y frde B HER, Frd YA 267 i 8 2
A 700 ZhEEE 400 Z 21T L 220 2258 5 40 =i AL 3 LA FE R R ot 28
B S, e R (AR RAE 642) & HA 500 Mz B K BRE ) B s, A
I 500 202 B IR 4% 5 HL AL IR A7 2% SR T 0 A 2 b e I PR Ay (00 R L G T R AR s
T BT PR . &5 5L, XF B & S 700 R0z B AL 2k, AR Y30 Y A SEN AR
i R 515 S e R AR R0 0 AR (B0an 0. L AR IES I 10(11)) o S5—J7 1, WER LAt 5%
JLIfE S KT 500 =i s, AT R i B (AL RS S A 642) 4 FFaf XA e 0k T
FEHL, FF HILH R A el I S F AL 2o i . (i, i F 347 612 B 1 0.5 4k ) bt
(B 10(12) 22 10(14)) o AHHE, Py 5 SEN ¥ di e T 0 AREligh B vy, (1
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10(6)) o — MM T, T TN, KB P i & s s R i A & s . PR, it
TESZ P P 7E Wb B e R A 26 B HU s, 099 n] Re RN 1B APt 28 oo 2 5 B
A TELT— nﬁ% E&?E’J%%‘u %ﬁ

[0096] ¥ 4 ] i

[0097] %Ex}"’”ﬁ%JE’ﬁﬁ}E LT EIZF %JJZZ D.C. & %ﬁﬂimﬁﬁ?ﬁﬁ T % A R
SIS 3 SEN BT IR0 B & T Pk TOE WP 4SS LA P e R s . iR %8 i1
s FL R AL AR AR BRI R A p Y R AT 654 5 656, HLAIMEH T3 A7 55 INV 17 s Bz, @
i AR AR R UL R AE 5 STB K FH AT IR p 24 5 AR 654, 18I 78 T ik Py 8 ikl = s
SEN Ab#E 75 AR I Tk 8 BT p T4 AR 656, /&7 L IAT fili e S oo B 860 0 4R
(1115 5 SEN, B &2 /b JoyAd A7 28 T 78 Ha 22 78 70w 1T % PR IT IR p YV AR %8 656 2846111 5
WSS B PR 2 500 e B WL, WA ok Jevk B B 700 2L S
AT (B 10(G1)) o 4 STB LA LAGEATBI/E I, INV 8 ERi & Vo XK INV S 5
LATAK (& 10 (HL)) R BHifr4s K 660,

[0098] =Y INV 32y H. LAT S IIN, b S Ak 630 42 A 5 H.BH K& BT ik J& I 15 £ SEN2 5 By
TR P BB S5 SEN, AR, T N B A 522 M e R (B9 5 10(1D) . X
A 30 O P 2 b AT A S FLE » AATTASE L DG4 G AR 2 i

[0099]  [AIuth, 7R /EGIIAR ER 380 (1) — ML STt 77 28 7, SR FH 52 R il L A Pl e rELFL B o 3K
PR AT 5 (0. Co B ), DL 280 a U IR A 26 9 HOC A BT iR 22 R A 28,
ULz /MY Jim 52 S (A 5 vt R 1R 2 o

[0100] 7555 —SEtats o, 77 v P oS 22 0 o B DA B R e AR A I 2 4, 1T A2 T 78
H, LR 20 S AL, DAAEAFfifi s 3 40 n] ) B K R R S VRS TR Y, VAT RE DRkl | BT 78
RS

[o101] BB B) k& / FisiHL

[0102]  FEINSEHT AR T RIS b I A T i A, dl i 72 A5 5 FLT SR
TIFS HELEEL I 5 DACKSE PN S8 B s SEN2 FI s B 42 Vg, (&1 10 (C) A& 10 (12) =10 (14) ) , 3 H.AT
RE L0 70 # B IO 26 DRUAH Q007 28 1 1) v Hs /N T B

[0103] [ BE (4) :2H— A. C. JE

[0104]  7E— NSt o 28 G V7 30 1 P B 0 SEN AR LR PSR AT AL CL (22
VBRI ) N o 320 A JE ek s ) 2 P i T SN, SR R R A A P R Y A SEN Y 2 2R
Csa, H HFEEIEAM T A a8 (PN A0 SEN B ) ML S B EeE ., AR HE
PRFAEEE A, T8 b A R S FL A A Csa, (HAS, ,\Eiﬁﬁﬁ%&%ﬁé‘% o H7A4% Csa H
H—AUE A (F4n, 30£F) , Hon] 2ok UL T et o o ] e i 4 18 % 75 v 5] 40
K BB A UE, AR 100 Z R 2 1000 2w 5y FH W .

[0105] i idk % i) s FEL B SN P s Py 508 215 e SEN HP IR 5 SEN 7B R IR BN 2 AT, 18 ik
THFE HL AR 642 K478 BTl Y SR 5 & SEN ALK 5 EHr S Vo IXEWIUE T B RS
AAs Csa MHLE .

[0106] 43 HYJEOK#5 600 #E A% 4 REAT I I, 38 1k % 4% O w1 ) FLT SReds I FI7e o Fi it
(K 10(0)) . BIEW S (assertion) EEAE S STB 45 AU — B JA B T1. 76200 F& 3 H#A
6], A3 A7 s oo o 5 S B A% S LR X R A s AT 78 i Tl S TP AL S L
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(R BN E, SEN Ab I v R Bl % L 2R3 Csa EAT 8 LTI Vg B/ o 18 10 (6) (2[R
ek G2 22 G4) BLBHXT R T = ARV 7 25 SEN, ATid =AMy ey iR 2 B
400 222 55 220 2R 55 S 40 WU S T B IIAZ 85 500, /A8 oL 3
[0107] PR EE (B) MJE L RGIIEAT 58— A, C. BiAF M A B4 o FELVAL 1) PR o

[0108]  7E5— THUiE B J& 4 45 TR I, =4 A0 SEN ¥ Ui/ 28 55 o I, JEE ke T4 26 b 4
SHE CESHREE 106 1MLk 62 2 64) o FER—ANSER], FEILEE — I BE A 92 F i i pl 1
BN 300 ik, AL Csa B AHA T & p B0 (A% 656 139 {1 L 2 B B+
s SR (BN, 300 AL RE ) 1AL T I SEN AL IS SR T B 2R 78 /K DL
A 656, HPI/FE(E S STB LIEARH, (5 5 INV Fgiihy 22 &1, IF FoRB Rl a7 448 382 #if7
(K 10(E) 5K 10(H) ( £k H2)) o S5— 77T, S N K70 A & 3 {55 SEN
W= A — oVl A RS 656 155 SEN. fEILIE UL, Bifrds 382 ¥ di e AR, TE T IR
DL, LAT 4EfF s (B 10 (H3) 5 10 (H4)) » EEISL, BT T fE3I, S5 7 25 H B A A5 b i 2 A 2
(%) 4% 5 L GRUAE R T S 5 3 T 1 B B 2% F L

[0109] i HJOR SRS 600 IG5 — U IR FAL AR 612, IR B AR ATid db R 612 11
TR I v PR 4 B 7540 i, ISR 2l IR JH A7 610 1EHHEE. W1 FSCpTiR, £ 25 v 4547 610
WA 2% H R AT 22— TIUEARL Vi, (BT, 0.5 AR ) o 3X0KF 75 ZEKE b AR 612 FIM HE i BLC %
B VitV (CHLAr v R 612 I BIE L S ) » I ELIZE 3 22 S 1T A0 50 1 1R i i I8 »
R, {55 SEN2 > Vi o BRI 5 5 25 52 R FPAL AL B » SEN2 VAN & XX0-V, Bk BLX-V, 7 (1%
/NS FFH SEN NAMIK T BT iR/ 2 o 76 B HATR), B 2 Ak 630 b T 4% (pass—through)
B HAE, 7R TR, 25 AT A P 5 BT A SEN AR AR5 oA M Vo /NI . 28—
F R A7 5 11 SEN P& 2/ T XX0-V, 5 BLX-V, 05/ o X el it 28 F15 5 BLX (M
BLX = Vi +Vo) [ n B AR 612 SRS . BRI, i ik Fo PR AL R B A, A7 48 FiL R Vi, 76
ISR PR e . (Ban, ~ 0.5 4R ) .

[o110]  JE L BiA7 A HL i 382 SR H LA B4 o TE IS R 1AE 661,662,663 1 664 1%
Al in A% 666 5 668 — R HiAF Ay HERTE A IRE / IR BUF4s . p B IRE 666 45T
{55 RST(E & (RESET)), I H. n B {AE 668 245 T{5 5 STB. b 3Crid &8 i A TIK
LR BRI HE O3S 1840 77 15 2 7 K BN Raul-Adrian Cernea 1 2004 47 12 H 16
H HIE bR A B T A 35 A 1) 5l () A7 fi ot I PR 2K S U797 (7 ImprovedMemory
Sensing Circuit And Method For Low Voltage Operation” ) HJ%E 11/015, 199 53 [H
TR HIEZE, FrR FE RS LS T 7 GRS,

[0111]  — /I, A — DA AE A 5 J0 A2 FON AL H 1) 2 A 380 Sk#fE. X+
HARTH— AR T4 S BRI L7 g2 500, 2L LAT 5 S5 B 847 1% (INV
BeRAE A ) o IR G A 2T by HLER 520, LLEEA IV (A7 2k 2 B kb, 48 1 e P L HL
01121  BrEE (6) KE / i

[0113] 75 —IEMSE AT AR N R b (/4 5 AL /T, B I (5 5 FLT SRS TR
HEL L B2, DI P 8 B 1 e 631 S H 2 V,, (] 10(0) 2K 10(13)-10(14)) »

[o114] BB (7) <2 — Bl

[0115] 43 HYJEOK #5600 #E £ AF BEAT I I, 38 1 % 4% O van B FLT Seds I TI7e ol Fi it
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(E10(C)) o kW LIS STB SR B 28 i B T2, LEIIN ] #A A ), 44 5
(U FAE MG ) B g AT e i . T 2R 36 Ak S H R ISR S AR, 45775 A SEN
AR5 5 K Bl A o L 2% 8% Csa 3EAT 78 HEL T AN Vg TN o

[o116]  HR4H AT SCHISEF], R A H HAA | T 300 = R 046 5 R K AA it 4% SR T, JF
HAE RS B e A TR AZ i 22 50, B 14(6) (HhER G3 5 64) 43 Sl IR T 7R
VERL LR (1) SEN 15 5, FTIR AN 2 20 ol i e 22 B 220 20z B 5 40 2252 85 1045 S it
[RA7fit 28 5 TG

[0117]  PhEE (8 HI i 15 —BiAF

[0118]  {E4F — Tl kU I T2 4530, SEN ¥ CUk/N 28 3t v s, SLE s FAY 2 b (14 5
L (B 106 1 ih4e 63 5 G4) o BN, BRAE —Fr Beh 1953 S i p e B 100 =
s . FEMIEGLT, B 220 2w i 1L S AL T MRS T INV 28147 0 & (K
10 (H)) , I FLRE 5 Hofr Ze by 28 (& 10(13)) o Y — 51, HA 40 e 850 4E S i
[FIAEAit 25 BB IO AN s B 28 IR, IR IRES 2 LAT SR T

[o119] [P BE (9) it 42 M2k

[0120] )&, R SE B B, AR MR 530 AR 42 M5 5 NCO R L8715 5 SEN2 4
EHAR AL 532(E 10()) 5 10K)) .

[01211 1] 10(T1) £ 10 (T4) AT WL, 75 S B & 30T A (Rl o7 £ f s 4E R IEE » BRI, 7ERT
SCHIS IR HHERR T A R R RS

[0122]  bSCHTIA I BN E 380 J& — AN FH = 3 SR Ph AT IR Fr S Tt 51, o iy T 40 794 O A 28
St DAV B 2K PR A v FL AR I A7 A o 500G o EH TR T 8¢ v H AT XS AR 6 Ot s 4R 5 T
DA S5 i — i i 0% B v b B B A I [ A 3 FRL I 0T o

[0123]  FE e Szt , FANEIZA I D. C. M5 A, C. 384 S M B R AE , — S8 B 1
ASCASE FH 9 3 s 3 A b A, C., sSASUASE P — 3 o XoF AN [R) 36, BT A5 FH 1 20 9 LA m] RE B VR AH
[, Bl LT E 77 OB 5 i — 3 A8 (9 20 R LAt 3 4, b STk e S8l s it 91 S S i
(7 BB B (1) — AN SEM] o R w48 A L s W S AR S AR SCRT IR AR R B o KT AR ST
R EIA S B, AT R DT AT 22 ) AR e

[0124] & 11 M A AR GRFRAE 2 R PEAAAE 28 10 7 VA — A SE R AR o #E—ANSE
7 S, FEGR TR AT S HEBR AT s B0 (AR HON AT B e AL ) o FE— SR
BB ATt oo 7 AOh AF p BF B2 —ERER A R (14, 20 AR ) 1k — B o B[R] JE 3,
H HAH 2 52 X R 2, [RIJAR 28 S A 24 FiF s RS PRt G, JEik e 7
SR LR PR S o PRARAN BT AR BT IR R FUR B — A S . PRI i e F 3 A
TEATE 2 BT R AL 2 T B TV S0 MR I FE T R S AR A e (R A A
B - 1N (Fowler-Nordheim) 0% ) , SEUE B A7 e FOCIIEER B bR . BlAE HLT M\
TEBIMIR L RS 22 p BIFIX, 356 7 A7 25 R G 1) o) B FEU PR A FRARG o mT RT3 25 R 271 L B
X R BN 5 — BT B SR AT R

[0125] 7R 11 (058 700 H, d g il % A th “ ol na” a4, ol i % 310 #2ic i
A% o BB T02 1, NI HIRS 8RR & s Ik B i A\ AR A 314, 728
BR 704, ¥ BT T 1L 10 DU — DTSR FE R S N\ 2R 2 2% P A% UEA T 4R 2 « BT IR Bl A7 A1 1
MARBATA . PR 706 H, A RS 312 R R e
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[0126] B “gafL” a2 Wi, 18 B 12 BT B I 2238 24 72 i 25 3 bk ok, K iR
AW 312 i LK AR D 3R 704 R 87 (500 g B 22 b APt e b 7EAP IR 708 H, 4
FEHL I Vpegm #E /00640 A s ikeh (B, 12 ARBRIL S (H ) , 3 RSN 312 Frde ks i gm e
THEE PCHEAILAEA R 00 7P 710 v, NS — Vpem Mkt 2k e P4k . iR e 3k
P72 AT AEIZHE “ 07, IR 7~ N GRFEXS B A7 fifi 2 5870, T4 0 AL s et . )
— 77 TH] » W ARAER 2 BT 25 P AT M3 “ 17, WMFRZR XS R IR A7 it 35 BP0 N 4 FF 2 1 T 0
RASS IS ARE AL e F2 2 Vyy LLEE IR 2R TR

[0127]  ZEZDIR 712 b, BOAF R B A7 it ok B o RS, DA e OB 15 CL BRI B bR B {E fL
JE o 4 SRR I 38 256 S A7 2 PR G PO B PR R 2 33K H AR EOT, 040 56 I R B A7 25 AF
filh BB B SO R T 17 SRS DU B (PR R B A 2 H T, TR A AN e ] I 4
P 25 AT B o DAk 7 3, ZEAS B 0 (R0 B A7 2% Hh AP EIE 3 “ 17 A A
TEHRIE. T ARSI ER E EAEEMEHE 17 I, RESHL (Ll E SR 4 “ 87 &
BRHLHD) Al CHRFEFTA I EE MR c. 58 714 K &2 B AT E SR BiF 23 1E
(PR EE “ 17 ISR, RN A I e A7k 2% HR T B A gn A8 HLIGAIE, Pt DA gn 2 id 72 50 i HL Rk
e 1E0BR 716, #ids “al it (PASS) 7 RE.

[0128]  FEDIR 714, Wi S e AR A SR B 7 28 3 EAPAE 1B 5 « 17, IS A g i FE 4k
BT . EIR 718 o, X HE— 4 FEBR {8 PCMAX KA 25 TR 4 A ot 5088 PCo AR PR A
() — A58 Ay 20, {HS2, i T R R TSRS PC AN/ T 20, A4 gnFE il 7
CUR I HAE DR 720 HhR e <RI IRAS . E—2Usziifl b, A B KGR 5 R4
R A A /D T e S0 H A B C MR e R AR . A0 A>T ATIR FE H B B 1 R 58 R
P, AP R R B I o WA TR G vE 2 PC /T 20, A4 4% 2835 K/ 38
Vpgm Hi°F, IF HAE DR 722 tpAf ik gn B v 2038y PC IS . 7E0 3R 722 2 )5, I AR 1G] 2
AR T10, LU0 T — Vpgm Akt

[0129] 12 JE7R— X B g Rk o, HoAl i I 48 20 e 43 FH DA R0 2428 o SRR ik 2 TB) 1)
e —IAF R (AR ) o fE— szl o, XN IEER AR AR TP e —RE
Al REA — S UE k. AEIL S SR, T REA B 2 B A AR AIE

[0130]  7E—ANSEJta ], Zdm AW — IR P B 2 AR A s, PR, TR 12 (1)
BRI /T, SCIE PR . — R . WP E L. KPR LN
E[ S s

[0131] W FE Y, AE S Thamfe (A KAE) RS A, 7725 SR i B {8 HE H B A 28 4
FE It o BT I — N B AN LU B [ H R 40 A PN BROTE 28 B IR A7 M 2% R T 1) — B A He
JEATN . B 13 UL Y — A7 A8 5 A7 0L R I A7 i 2 B T B 41 1 s Y 2k
ERE /AT B 13 RS ERRNATiE4s SR T S — {E R0 A B IEHI% R4 FE 17
it 2% BRI = (E HL R AT AVB AT Co 7E—ANSEHA9] 1, E 230 A0 T R B v R 2 1A, A
B AT C 43 AT H i B HL R A2 IE AL

[0132] P& 13 {yf—AH 3 (v R Y B Y T T IR A BRI TIUE (. e T A7 1
A5 ER 0 R 5 R T Y I AE R P2 T AR 5 DR BRI T B T BT SR FH I SO dm b
=PI E, 55 6, 222, 762 526 [H L) % 2003 4F 6 H 13 H HIB A 2004/0255090 5-2£ [F
LR HIE AT RCIBEFAAESS R IT” (" Tracking Cells For A Memory System” )
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(TR L2 SC UAS T 7 IR SO ) #EIRH T 2 RSP N At 25 570 19 25 Fh gt
Gt T . AE—ANSEHEE T, A RS TS (Gray code) FRUREERE (ISR T (8 B &
0], A 75 T SR V7 S M AR P 13 (i P e I B 48 AT I BEOIR A IS A — ANk 52
FFem . —ANSEBFRIR 117 5 B (E B RVEE ECIRZS E) s38IR“ 107 45 (e f R [ A CHR
A TRIRC00” 25 F R YE ] B CIRZS B) s HFRIR“01” 45 E R REH CCIRE O« (H
e, FEHE S, ANE RS RS . BLARIE 13 JEoR PURRIRZS, (HAE il & H e 2R AL
Fy CEFE A DYR LB s PR LA ARSI 2RSS ) AR 254601 5, — 23k 5
RYEAERE T AT R R (AR S —FEsRRE ) 80Ul FRE.

[0133] & 13 18 J@ 7~ F T ATt w5 oo s BB ) = MU 2 Uk Vea Vreb il Vre,
R 25 72 A7 i A SR T ) B R 2 15 = T T Vras Veb Bl Ve, 22480 2 BTl A7 i
AR IT TR IR

[0134] & 13 B /EBR =ANIES % B Vva, Vvb Fll Vveo ISR MBS BB T 2R A A
I, RGNGIA TR AEELS TR T HA KT BEET Vva M HEE. 1874 5 o0d
FEARAS B 0, RAGINAAAAE S R 2B BA RN TEET Wwh EERE. R
BITHmFERRE C I, REGIRTAAER R TS HA K TEEET Vve IBEER K.
[0135]  {E— RN A F AR AR S 1, G A7 38 S e N BERRIRAS E BfdmfE R
TR IR FRIRAS AL B B C TP IRME—IRES . 280010 &, T Se e Gme 0 — A7t 2 SR o A T 2
B, (ST IR BRI T A7 B 25 0 B AL T HEBRIRES Bo 20— 2B A5 25 B0 IE A MR
A E gt 2R A B, HEAF R BT IE ARG E g 2R B AL/ BIMNIRES E i
R Co

[0136] & 14 UiBH— P 2 WS XAF A BT (two—pass) FEA KIS, A7 ik
PIADANFE I CRE IS ER0) B8dE . Bz AR SRS E QD VRS A (10) VRS
B(00) FARZ CO1) o XFTFORAE, B TUIHAEME 170 XTIRA A, FEETAEAE 07 H L viAF
fiti 170 XFFARES B, FRTUIIAEAE €070 XEFARES C R miArfig 1”7 H B 0T 7 “0”. i
TR, BARFE A (bit pattern) CAETRIRES B —IRAS, (2 AT HRIRAS R A7 52K
[0137]  {ESE—im4mAer, fe AT g FE 22 1 E@ 48 00 b 1AL R W B 58 o 1 B L R HE T
IR T IR A7 238 48 17, IR i T 5 50 U 48 5 i Ak 13 R A, PR AR A o) R R AR
Ao (IR, WUERAFSRFR B AR HE“ 07, B4 B0 IR 1 (8 T 38 0 22 RS A, 40873k 730 BT
[0138]  {EZF —i@4n e, I MAE B gnf 22 b8 4 00 Hb 1047 0k v B 5 0 1K) 9 R FE s He
o IR ATIA LI T A« 17, A T AR ook FARE E kA 2 — (kT
BT I GRAR ), TR P RRR S Bl B UAL “ 17, BT AR R B gRFE . WUR AT IR T
PLAEZH 07, A B ERE . WS FECR TR SRR B, I ATES
T B R TR BT YR AR, 1S A R R I 2 RS C L, WSk 734 R . WEREE—
iR T EUIT IR BT O R AR RS A, IR AALESE 8 3 — D n A Tk A7 i 5 530G, 1543 1
R B IN 20RAS B N, Wid sk 732 FioR. 2B IR 45 B2 B ouwmiE b e e FH UL b
R TAFAEIZHE <07 IRPIRES, AN T 38 0T 258

[0130]  {E—ANsptifslrh, i) e — R 48 DA S AN 2 DUEW — T2 i E 0L FHUT 27
FIBN o WS NHEEE AL T4 Gn P2 b 7 n] AT BB A SR gn 2 T 3 DL dm A o 8l
B AR, RGHBE TR LA A8 5 — D SEHEf) T, RGP ARG T A

19



CN 101512667 B WO B 17/25 7

FHERATE N, IF H an S s Bl 312 DUE — 34 (B— K0 ) FERI7 s 5.0
B, WA 2 P A g PR o o b ST R 1R 404 SE 2 0 K BN SergyAnatolievich
Gorobets /& Yan Li T+ 2004 4F 12 H 14 H HiERFRE A “48 FH 5 083E X35 2 R A7 s
AT E S AGFE” (7 Pipelined Programming of Non—-Volatile MemoriesUsing Early
Data” ) HIZ 11/013, 125 ‘53 [H LR HFiE S, Irk g Z 4 UL g T 7 Ko AR

[0140] 15 24 FH CUE R M AE Z) 2% A7 fidi 2% 55 e s ORI 1) — A Sl R i f el o el
SR T BB P R B ah T ] AR e A7 2 2 U « 1 15 3 RA LU R
TEA IR 800 H, FEWCR B T ML w28 B ) — SRR i sk . W B3Ok, 4E 5 2%
PEAE s SR T PR SR (B A oo ) A7 i I RO H A PR S 1T B IR TAH
LPIEBNMN (BILEAHAR AT A7 ot ) TP A B A K R S R AR R T AMER RS
Hr s KT 25 B A7 s B s ) S BOS R 25 1S R AR S8 A7 il 25 S o M e PR S . 2P IR 802 £
FET € F2 5 AT AR UL V2 Bl 2 TR RS A dR L IR ME o 7E— S Sfds) h, 20 3 802 I8 HHE
BT Z /DM . AR IR 804 H, i . TSz UGB i 3K, X TR 8 DU & 2R S AL A
AT HOIHE . AP IR 804 1y sz B FE v AL G 55 TP B8 802 & M AME AN I V2 B M iz -2 7] 1 4
Hro LB AL D, 7058 804 rh iU AF it STl ¥ 22— LA 74k (H R IEFE 2 A
A7 28

[0141]  FE— S A, Ul T— i EdE i, R R AR EM (ECO), I
HIE R Pk v s — S A PTIAR ECCo ECC H A A2 LI A £ i il A B AR o 48 1 ECC
SRR AL B IR R C A AT IE A BCC i . N — 0t (e HdE A ) s ECER
INF, 4445 ] ECC Rerf i AT ik 254 o2 5 A AT 1% (IR 806) o W] H% s IR ASHLEL R 4t
L E A E AT ECC MR o W IR Pl et vh TSR, AP IR 808 K ik B i 45
e WRAE IR 806 Hh A B 1, IS A0 € AT iR B i e A5 A IE (AP BR 810) o Ak ECC
JiiERA R E— AR e EE FERRIRE ). i3 ECC I R AT RS IE ik Edis , WA 7R
AR 812 il ] ECC i R R AR IE FTiR 54, 7F HAE AP IR 814 thf AR E S BRI & 45 FH P
W T E s A vl E it ECC Rk IE (SPIR 810) , ALE L IR 820 oA im RG4S H P o
TE— et rh, S0 ER 820 T FE RS A g sl — A mEdE. W cin— A
A BA RN, A nT s ik 141

[0142] & 16 A HiIR AR 5 SR VEAF il % 5 00 1 U 1) 3 — S g s i A2 11 A St
AT BEXT AR TR S AR 2 TR R A A A M . B 15 R S5 16 M R R — & 5
75T, B 16 B FEAAE SEHOTFE B ) A AR 1 o0 T A8 A M .

[0143] 7R 16 (2038 840 i, ek B LML $8 H 28 B ) — SEAR R sz iU R s =k » 76280
BR 842 T, wi N TS HUEGHR (1917 3K, X T 8 Bl e 2 s AT AT e BOE FE . ZPBR 842 [
EHOTFEABREA SR ARG M2 . SDIR 844 B 2 I iR 28l b 2 S (AT B R
WUR PR th e RS R, AP TR 846 A TR ERIR S P . W RAE S IR 844 Ik
PUEE R, IS ALEP IR 850 Hh i ik iR S A KL 1E . % Fl ECC T3 R K IE— 41 80dR
W TIE 2L B BRI EE ). 4 2R ECC I FEmI AL IE B i 2548 , A 7E 2D 3% 852 "4 ECC
A FERAC IE P IR E R , I H AR IR 854 tol i IE fa RIS 25 FH 7 o an Rk B AN v]
i ECC I FERALIE (APER 850) , A R GUK I i i & 0T B I V7 sl il 2 TR IR RS A (R M
AT RGOS R R i Mk R s . Rk, 762D IR 860 1, R G e A A FHAMERT / Bifi H 2
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D AME SRR R AL TF SR 2 (RIS o 72058 862 i, Wi N T SR B (% =K, A T &
GBS R A PAT RO R . PR 862 I B RIS o I TP IR 860 1 A MEAR T TE
IR R RS A R 2 Ak B £

[0144]  HFRVESIMAR AR M nT 46 <7 T AH R AL B4 T AR 2 4B LT TE 3))
WAR s A7 T AH R L ABAL T AR E6 (1 017 s M ik s BRAL T H ARTE S AR A Ak 1R 72 3
AR 5 T ERL A2 P v s M B 7. T 4 30 r e XA T 483 74k b o 7E— ANt , AR S
W IR A M T] Y b SCHE 25 AR VF s AR P A — 4. AE—2Es e, AR
SCHTHEIR RS G A METT T 7 TAH R = 2B A7 T AN R AL 26 A0V st A . 28001 5
17w B 362 IR FOW B (E 1] Rk B A7t 25 BT 364 5 366 ARG M (iEZH
B 7) o G THMERRIRL T AH R S A0 AL T AN [F] 7 e I AR U 2 s AR R RS & I TR 445 G 2
B BN Yan Li 5 Jian Chen T 2005 4F 4 H 5 HHISHIFREA “ IR G RMERHES 2K
LA B B 2 EXERE” (" Read Operation For Non—Volatile Storage ThatIncludes
Compensation for Coupling” ) HIZE 11/099, 049 S 3EE LR HIE S, Frid Hig 2430
CLS IR T7 NS o — B8 St A7 T AH [R) P S0 T-AS [ A7 2 1 483 V5 3l i 2 117)
(RIS A ST AN T AH R e (B AL T AN [F] 2 2 (R 2B P2 B A A 2 TR) TR S e fEE M

[0145]  &RITVFBIMHIR . TR RAS A B B T 2 G B T IR SB T P2 B AR I (T INE 7 o [RTINE 3 4
FE T8 V2 B AR AR 7T e /DA R & BOR TR & o SRR G EIR T R R A T U F A
LPITTEBNIMARZ (8] e — AN TEB M AR B g B (40, 4ERFAE L EBRIRASE) sIF H o —%
S AR Bt IS 4 G R N B v (940, B KFRFE ) SdmetRas (BN, #i4afe 2 RZS G iE S K
13) o BIARA E BRES A Z 18 KIAR L, B A 2 AEAAAER A RSO0, B2 TR
E AR A KT BE A AR . 30 KIS B2 (R g R 20RES A IV SR S5 e 22
WA C TG mPEIF- SR 18] o DR, 75— S ] vh , 445 FH R 5 M2 P P — I ) 2 24
1P #s oA T— 4RSS — g FRRas (B, R A) , FF HIARE# 4 T Prid 41
WET W R EERFDRDS (B, RE O B (IR 4UIRESH 4 FRRES 8 FRRESEA R H
[PPRAS ) o TEFLE S , 29— 4RI A7 Ml #s FR T AL T ASFEPRZS (BIWeRES B 8L —IRE&)
I, P ARG M o R4 2 T80 T DU RPRIR A I — Le 5 9, 440 A7 il ds S oo Ak T
28 R INIE A PR A, WA RS & M. SRRIHE, dn B e e S 77 2, 1 H b Ar
fitids BT AL T FRRES A DUAMRPIRZS I, nTAE AR A A ME

[o146]  Lgn SR AT A A R A SRAS I SR B AR A A7 i 2% B o RRAS, IS AT AE T — e R 1k
WP T SR EE S IS At e SR T R AR IE & . — B AR B A it A ST R PIRAS R 77 8
pswlii BUR e L E (DT g 9 77 L R S I R S T 2 R S D /N 3Pl |51 s B G = =5
PACEEIRIEZ G, 5 e A s S oo iR A aniE AR A7 it oo KPR A .

[0147] & 17 AHEAEE TAF A 0 AL TR A DL AR & i —F s —F L b
ST AL THIRES C Rt ng A2 5 NAS FHAME S AT 2 /DM — AN SETAA) (R iR B . 1 2220y
P& T . TEH—FiE T A, IEAE SRR B A7t 28 B oAb TORAS A FF H AR EE Th i — &
A THIRAS Co AR AT, IEAE BRI S A7 fii s SR T AL T-IRAS A 3 B AR & iy
G (ANFEALE) TR Co B LT R E R A7 it an oo (BUReE N 22 ) AR <hi
T AL TORA C(BAL T —41 7 Fhal 7 FpLL ARSI ma g iRas ) o v i i
KL 15 (1205 802 K K] 16 (12058 860,
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[0148]  FEIE] 17 ({1258 900 Hh, BRHUERL B2 TR PTT A7t a4 oo (B0 7474
70 ), A E BTk A7 fifi a5 oC 2 AL TARAS Co IRl I A BB LA A Vire SRSEIRHY
HART Vre 1B U RIIBLE A7 il 4 B Ul B i M A R3S Co AT Ve BUBI{EHR
Hs F R LEA7Aiki 55 B TC AN THIRES Co AE ] Vire JEAT BEERAR S5 AU, 45— B BOR A4 Bl
X R BT A TARAS Co — DA IR IIBENG I, 48— L8507 S, 13 HUBCR
TCIE R B BORER AR . R, 16 S B B 7, B A2k BL2 ik HIBUK A8 ok 9 8
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