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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

=50l 10-2333743

oin

AgEol Wskd = vk, dE Eo, =23 AP 9] #ie] HAXHer F7kd 5 vt

dAilFgoz | A2 TR FFo] AZFE uw, A ~EFHE(CS11, CS12, €S21, CS22)0] Q715+ ALELS =27
#E=R 278k F U

£ 208 % 199§ el M2 4 Eadsgse] ¥ AgEe wHE melFT, w2004, 7w Fe
A EdA s 2 AL, AR FE 4 EAA2EEY £2 AUan. &, = 208 4 Ed

1, %2 %199 %208 FEsE, 4 EdAsEEe 27 B8 A BEE AL 40D F Ao
S610 WAS] AL ZEaw Bol FAHW, A EAAsHES B8 Ao F/AGT. dF Hol, A =uA

[<)
QLD ezHE A2 2ell2) ez Wste = gl

2 (K
2

H

fr d
2

)

S620 @Ale] A2 L2 Fzbo] FPHW, PS5 AL (FYwht; £ 78 AAES zE A EAx2HEY
Y dgEe] fAagt. dF 59, #F A L(VFYu)i e Y AYES 2 A EdxAEHEY 8 A
HEo] AT AGOFYw R stolbd = oy, A ERA~EES] 8 dYgEe] A5 AGOFYD R} Z2AY 18

, EWA2=HES]

H LS | o

B oEobAd WA, Al RO SAs Az L2y Al wEHon Ptk F, A
w8 A Axes A2 Hl2)ez2Rg A3 #l(L3) ez wWsted = 9l

A Hhsh o] AL TR BA} Az T2 o] FAHW, 4 EAsEE] FY A AE
S 19E A% A OFYw)Eo @i 7
=°] 5% W9 2 zdsER,

iﬂ
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ki
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ki
&
o
oY
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ra

T 212 B iyl A oo mE ~EX] X (10005 BAFE E5
21(100)= =324 w52 (110), wlxe] AEZ2(120) 3 RAM (130)&

A W2 (110)+ W= AEZ(120)9] Alojdl we} 7], 7] @ AAE YT &
W22 (110)E W=z HAEE (12009 Al do]8 (DATADE e 4 o). «oF Eof, &

0 "Wxg] AEZ(120) 256 A1 tlo]E](DATAD) S =A18tar, #l1 dlo]E](DATADE 7|9 & 4=
4 HEE(110)= 718 Fdskar, 8zl Al dolH (DATADE w2e AEZH (12002 &9 + U,

a

Baby W R e (110)E wWEeE AEZ (120025 A1 AWM=(CD1) 2 A1 o] =2~ (ADDRDE 4241
L3y v (110) = wRE AEEZ2(12009F Ale] S (CIRLE wdd 5 vk, & 5]
22 (110)= E324d w2 (11008 FAshs S jt=A JE T Aok shvhe] wh=Al He A
A AZ(/CE), vWEe] AEE(120)25-H ?*JE]% AE7F AL A=) 9 7He 7

ool ANE(CLE), WEel AEZD (120)2FH FAEHE A&7 A1 o= 2= (ADDRD IS 71

A Qloflol s AE(ALE), ¢17] Aol Wz AEZ (12009 93] Y Fr18 o2 EFHo
diell AHgEE 971 dellolE A1E(/RE), A1 AWM=(CMDL) B All o] =#2=(ADDRD)7F A%

AEZZ (12009 ol &Adste= 227] Qlee]E AL (/WE), Hde] wstd wo] owahx] 2

AL WA S8 wxe] dEE(120)d o @gstEE= 27 WA AE(/WP), 271 Al Hxe]

21(120)0] ofsf A=W Fr]Hor B o] Al volH(DATAD O] A48 das 5+ ol ARgs= b

2ERH A5(DRS) T Aol stuts vlie] DEEY(120025FH 408 5 Slvk. & 50, &34

Y(110)= =324 w2 (110)7F 2203, 27 = ¢7] e2e FITAAE 7H7]= dd 2 AA

(R/nB), =37d W=l (110)o] o8 ¢j7] <lellol= AZ(/RE)2FEH A Fr4os EaHo] A1

Ei(DATAl)ﬂ =28 HAE 23E do AMEHE dolE 2ERH AF(DRS) F Holw usS Wiy HESe

M sk
o Lo
i3

ol
o

=
=

4 rir

e X
=
Iy
=

i
=)

]

1->E—&N-é“=r3m&é

X~
rzéilm [Jaln=
©O fob fm o rfr kN [ 2ol ooz 3o

=

Arjdoz | A1 doE (DATAL), A1 oJ=#2=(ADDR1) E A1 AW=(CMDD = #11 AL (CHD S T3 W=z A
EZ (12009 F41E 5 ok, Al AE(CHD S J&8 AEd 5 Utk Alo] A5 (CTRL)+= Al2 A (CH2) S
8 vixey AEZ (12009 EAJ g Atk A2 ALCH2)E Ao AL 4 ).

23y MR (110 £ 1 YA = 20 :}&6}0% AdE TERE M, B 1 WA = 208 Fxste] A
ool met He = k. dE o], B3 ual(no)L A EAAN2EEY #EH AgE 37
v Al 2209 25 FYsta, Z2aE A EWAREE FoA AT ARy 22 58 A4S #e
A ERAHE ] B8 A AaAl7IE A2 iila“é A4S FPFE 5 At
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

S5S0ol 10-2333743

g wlRE(110)= A AEEE 23S 5 ok a8y, B3 MR (110)E A WEEE x
stale= Aoz IAAEA FeErd, B3 wEe](110)E PRAM (Phase—change RAM), MRAM (Magnetic RAM),
RRAM (Resistive RAM), FeRAM (Ferroelectric RAM) 53 & 43t B394 HRIE T FHok 3ysE X

S5 2~
ge + dnh.

W2 AEZH (12005 344 W2 (11008 Aodst=s 449
A W EE (110)7F 227], el7] e AAE FHESF Ao
2] (110)¢F A1 vlo] e (DATAL) 2 Ao} A Z(CIRL)S w.gha}bar,
2 A1 o]=# 2~ (ADDRDE =93 5= Q.

mq E E%(IZO)L FAE i]g} 1 HlO]EHDATAZ)% WEe, TAE ;‘o“li%ﬁ—ﬁ ]2 ?ﬁHE(CMDg) g
A2 of= 1i(ADDR2)§ FAT 5 9l

dE B9, "z AEEH (1200
CHEE AEEE(120)= %Aﬂa“é
Uk w22 (110)2 A1 AWM= (CMD1)

°
?L'
4 4 8
%0
i~
=

EI

El

(110)9} Zﬂ H]"]H(DATAI)% EAcie< i Zﬂl ‘;P-n%@r 2 A2 G (E 5ol AR @9 Ee dHolH ") R
S2E A9k A2 HlolE (DATA2) & %%L T 3

W2 AEFe](120)0% Al 29 wat &3 w22 (11009 A1 dlo]e (DATADE udhslar, E3ad
2 (110)2 A1 AN=(CMD1) 2 A1 =&~ (ADDRDE A5 5 v}, vng AES2(120)= A1 2907}
o2 A2 9o wel, TAE A9} A2 do]E (DATA2) S w¥sta, T2E FXZHE A2 AWM= (CMD2) 2
A2 ol =# 2 (ADDR2) S A1 5= )

N
b

HxE] HEE(120)= RAM (130)& W Wz, AA vy, e 54 fie= AR 5 9tk dF8 &
o, MRy AEZe(120)0F ZTAE AXZRE A2 HolEl(DATA2)E Fal8ta, A% A2 do]e (DATA2)E
RAM (130)el A A3bar, 22]aL RAM (130)o] AZE A2 ©tlole (DATA2)E A1 dlo]El (DATAL) 24 E3]ak4 wm
2 (110)e 719 4 Aok, w2y AEZ (12005 B34 W2 (110) Z23E Al "oy (DATAD S az, ¢
o] A1 dHolE (DATA) S RAM (130)°l A7&akar, RAM (130)o A4E A1 dlo]El(DATAL)ES #2 Hlo]E (DATA
2)EA E2E AAE FYF 5 Qdrh. WEE AEEY(130)= B34 w2 (110) 258 ¢ dHo]EE RAM
(130)ell A3tar, RAM (130)el AFH dHolHE ohA 344 w2 (110)d0 719 4 .

(R

2y ZEEZH(120)+= 344 W2 (11008 #shr] 98] Zod doy & I=E RAM (130)9 AFE
ALt dE Bof, Wiy AEEZ2YH (1200 3T vE2Z(110)E FEshy] g8 e doy == 3=
23k w2 (110)25E a1, RAM (130)¢] =9ste] 53 4 g},

i é

=
fd
AL

EEY (1200 o8 AAH ES(120)S ¥ & Ao, oy AH 525(124)2 34 o2 (110)
= A1 dlolE (DATAL)oll 7]1Wtste] si2ElE AT 5 ot AEE w2 E = Al "olE (DATAD & &
W2 (110)e] 714 = Aok, e E AHste 532 o Z4 Q3" 521 5 st o
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RAM (130)-> DRAM (Dynamic RAM), SRAM (Static RAM), SDRAM (Synchronous DRAM), PRAM (Phase-change RAM),
MRAM (Magnetic RAM), RRAM (Resistive RAM), FeRAM (Ferroelectric RAM) 53 #& tfakdt Ay dAx Hxw
g5 F Ho= s 28 & ).

o

B3 R 1104 A Fate] WS emss
e FAT 5 Yok, B Bol, A T2E FA=

dolBE Ageit vmd A58 £7s
o227 aqe dolHE A A% Frkel Wme A%

9
E Axo A AIEEE =8 F2(logical address) 2 &

A 717 Yot 2EF A AX(100)= F4 o)
2717F 27E well, ~Egx] A (100)& 7|E

HE oA vz Aed Asts thal, 4
AR 4= vk, Wry AEEH (1200 959 2
kA w22 (110) oAl AF&= = E32] T4 (physical



[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

address)E <% o ug} wjA3}= FIL (Flash Translation Layer)E &8 4 Qt}. o5 £, A2
A=~ (ADDR2) & =] F40l, Al == (ADRD = 28 F4Y 4 Ao,

2EZA] ZA(100)F= S2E FX9] 9o wa}, Holee 27|, 7] e &5 I F dvh. 2EA
X (100)= £2= AHo|E =2lo]H(SSD, Solid State Drive) Hi= dt= tjx= =elo] H(HDD, Hard Disk
Drive)E& X3& 4 v}, 2EZA FAX(100)= PC FF=(PCMCIA, personal computer memory card
international association), AIWE Z#A FL=(CF), 2vE mt)o] JFF=(SM, SMC), #WxEz =¥, HE |y
o] ZF=(MMC, RS-MMC, MMCmicro), SD ZF=(SD, miniSD, microSD, SDHC), USB (Universal Serial Bus) HX3Z
7t=, UM EUA 2EYARS) 534 22 fEy 7S 28 5 Aok, 2EA FX(100)= eMC

(embedded MultiMedia Card), UFS, PPN (Perfect Page New) 53 #Z& 2A%3 wrgE £3d 4= v},

b

w228 el AA ool wmE WRE AEZ (12008 BT BRIt & 228 Fhxshd, e A
EEH (1200 M2(121), ZEAIA(122), R (123), o8] 44 55(124), E2E <lEyo]2(125), #y 7
EE 32(126), 1#ar wxe Qg o] ~(127)E EgHE.

H2(12D) = w2e] AEE(12009] 74 845 Akeldd A

ZR2AM(122)E W2e AEZ (12009 ANt 52L& Alojstar, =2 das 3T 4 duk. ZRAAN(122)E
$2E EH)A(125)F T8 99 TAE Aot TAT F vk, TEAA(122)v= ITAE JEH o]~
(125)8 E3] FAEE A2 AWM=(CMD2) EE A2 o= A~ (ADDR2)E RAM (123)d] A& 4= ot ZTZAA
(122)% RAM (123)°] AF=E A2 AAW=(CMD2) == A2 o]=# 2 (ADDR2)e whe} A1 AWM=(CMDL) 2 Al o]
=¥ 2 (ADDRDE S, AAE AL AW=(CMDL) 2 Al o]=# £ (ADDRD)E wl2e] <AEFH o] A (127)E E3
=98 4 .

T2AAM(122)E T2E AHFH ] 2(125)5 Bl F4l=E A2 dlole(DATA2)E W AEE 3)2(126)8
EY3AY EE RAM (123)0] A3 4= gtk T2 AA(122)F RAM (123)°] AgH dolE E& #y %
3 2(126)5 E3 FAEE dolHE Al dHolHDMATADZA WX d8HAolA(127)E i =3
ZRAA(122)E W= AEFAe]2=(127)E E3l F21%= Al dlolE (DATAL)E RAM (123)e] A&} A
Y AEZ 32(126)5 T8 3T 5 Aok, T2AA(122)+ RAM (123)°] AFE dolg =& HH
32 (126)8 23] $A5E tolHE A2 HolE (DATA2) 2A S2E QIEFo|A(125)8 23 49874 b
A1 dlo]8 (DATAD =4 Wl2g Qe o]~ (127)E S3 239 5 .

I of
o

[
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)
*
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g (m R

e o

)

RAM (123)& Z=2AMA(122)9] &2 WEe, A WEY = W W22 AEE 5 v, RAM (123) =2
AA(122)7F Adstes ZEE 2 BHES AT 5 Atk RAM (123)2 Z2AA (122)9] 23] A== HolH
2 A3 4 9rh. RAM (123)2 SRAM (Static RAM)S X &3 4 t}.

e A4 E5(124)2 o8 AAE £33 5 Ao, ol A E5024)2 viRe AdFHe|A(12) = &
A1 dlolE (DATAL) H= T2E IEH o] A(125) 25-E FAlE= A2 dlo]H (DATA2)o] 7|Rtste], oz A
T Ak oY AR Z=(AE 5o, HHYEDE AL 5 vk, AL slolE(DATAD) B el H
Aol =(127)E &3l 252 + do. o8 A £50124)2 vEd AEAe|2(127)5 F3 FAlE= Al
dlolEf (DATAL) B e & o]gsto], F4le Al dlo]H(DATAL) 9] ol S 3L - v, drde=,
¥ A4 E5(124)& v A2 (127)9 74 8azA vED AEHo|A(127)0] £3d 4 3.

r!

T2E QIHH o] (125)E Z2AMA(122)] Aojel weh, 9Feo TAE Fx|ef FAEE FAHEG. &
Sl Hlo] ~(125)E 9% ZAE FAZRE A2 AWME=(CMD2) = A2 o]=d 2~ (ADDR2) S A8 L, oF T~
A2} A2 vlolH (DATA2) S ngke 4= Qit},

FX2E QHH 0] 2 (125)+ USB (Universal Serial Bus), SATA (Serial AT Attachment), SAS (Serial Attached
SCSI), HSIC (High Speed Interchip), SCSI (Small Computer System Interface), 3}o]oj¢lo]o](Firewire),
PCI (Peripheral Component Interconnection), PCle (PCI express), NVMe (NonVolatile Memory express), UFS
(Universal Flash Storage), SD (Secure Digital), MMC (MultiMedia Card), eMMC (embedded MMC) T3 #&

ket B4 HHE T Hox sUE o] g3l FAEEE FAE ¢ ).
Hy ZAEE 32 (126)F Z2AA(122)9] Ao wel, RAM (130, & 1 Fx)
[e]

wral g H o] A(127)E ZTEAA(122)Y Ao wal, E3dhA w2 (110, & 1 Fx)9 BAeEE 74
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

S5S0ol 10-2333743

o] =~ (ADDR1) &

)

g ovEe] QIEdelA(127)= 3 wE(110)el Al AWM= R AL
Sotal, =3 w2 (110)9F AL dle] B (DATAL) B Ao} A (CTRL)E w&Hs 4= Qv

Ar Ao ~2EFR] X (100)°] RAM (130)°] AFTHA && F Avh. S, 2EHA ZX(100)+= W= AE
E21(120) 2 =3¢ Hw=e(110)9] & Hxe] wWEE ZA &S 5 drt. 01 g, WEe AEET
(120)0l M HNEF 3]2(126)7} A=A &S 5 Aok, 2851, RAM (130)9] 752 WEE AEZ2](120)9]
w5-o] RANM (123)°] FaE 4= Urt.

dAFoR | Z2AA(122)F ZEES o835t MEy AEZH(1200& AT & duh. Z2AA(122)= o
7Y AEEZ2(120)9 W ATEHE B3 b2 (5 E9], Read Only Memory)Z2HEH ZE=E5E 2=3
T Ak, tE dEZA, TR AA(122)= WEE AHHA | A(127)ZRH FAYHE ZEES 223 5 Q).

Moz wWRy AEEH (12009 W2(121)+ Aol W 2 doly WAz Fid 4 vl HoJy Mays
e AEZ(120) LHOM o8 g dEstar, Ao My WEE AEF(120) oA AWME, oj=gs
o Ze Ao ARE AFIAES F4E 5 vk, diolH Wk Ao Was AR FEEY, AdEztd s
Av dgs A4 & # tt. dolE Wi TAE SlEH ] A(125), Bl Ao] 3=2(126), o AR B=
(124) 2 dEg AHFo]A~(127)0] A4d F . Alo] WAaAE TAE QIYH | ~(125), ZEAA(122), H
Aol 3]2(126), RAM (123) H wlxe Igdo]=(127)0] dZ2=d + Urt.

= 238 ¥ wyel 4A do] wE AFY AA000F HFE BuEelth, ® 238 FESW, AHY A
(1000)&= Z2ZAA(1100), @R (1200), 2=EZA FX](1300), E(1400), 18]3l AREAF AE H o] (1500)
& Tgarh.

T2 AA(1100) = AFE FX(1000)e] A F2S Aojstar, =g ke £ F Ut dF B9, 24
A (1100) = Al 2=E-2-H(SoC, System—on-Chip)o.Z FAE 4 Qu}. TZAA(1100)= BE TZAA, E
A L2AA e ofEFgAeld T2 MY & ).

RAM (1200)8 Z=ZAIA(1100)¢} B8 4= Qlth. RAM (1200)2 ZZAIA(1100) =& HFE 4x(1000)2]
WEEld 4 Yrl. TR AAI(1100)= RAM (1200)¢] ZE mE dolEE A2 AFe 4 9t T2 A A (110
0)& RAM (1200)& o] &3l m=2 Adsti, dHolHE Agd 4 vk, Z2ZAA(1100)E RAM (1200)S ] &
sto] QA olEA AN Ze v AZEOIES AT £ vt ZEAIA(1100)= RAM (1200)=
o] &3t FAFH X (1000)9] A¥E F2E& Ao 4 vk, RAM (1200)> SRAM (Static RAM), DRAM (Dynamic
RAM), SDRAM (Synchronous DRAM) &3 72 3]+ WRE, L= PRAM (Phase-change RAM), MRAM (Magnetic
RAM), RRAM (Resistive RAM), FeRAM (Ferroelectric RAM) £33 & B34 Wugs g8 & 9},

2EZ A ZFA](1300)+= &_EH]H(HOO)Q} A = Uy, 2ETA FX(1300)= F7]H oz HER o =
dolg s A3dd + k. &, Z=AA(1100)+= Z714 o= E*EMO]E é}i deolelE ~EA 4= (1300)0l
A 4 . 2EFA ZJX](BOO)t HFY A (1000)E 53817 E E T R
B84 Z2(1300) = +FAA, oFeA) AT 22 g AT E ] 2 AEES AZT F %DP
EA FA(1300) = SGAA, AZgAeld e st AT E o B 93] Azl HolHE A3
ATt

AIF o ERAA(1100)E ZEA A (1300)0] AFH Ax ZEES RAM (1200)0] Z=&kil, RAM
(1200)0] 227 Z=ES Aggoen, SAAA, oZPAcldn ¢ U3 L2ZEJIES 758 +
o}, ZEAA(1100)E ~2EZA] 22 (1300)°] #FE do]ES RAM (1200)¢] =3}l RAM (1200)0] ZE=g |
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2EZA A2(1300)+= ZHA] wEe], PRAM (Phase-change RAM), MRAM (Magnetic RAM), RRAM (Resistive
RAM), FRAM (Ferroelectric RAM) 53 2 B3] wrg]E ¥3st 4= Q).

2(1400)2 Z2AA(1100) 8] Alofol]l whe} ofF- Fxef A& D ¢ k. dE 50, Z51(1400)2> <]
BogHe f4 mE Fa4 548 3 4 vk, 29(140)2 LTE (Long Term Evolution), <he]= 2 (WiMax),
GSM (Global System for Mobile communication), CDMA (Code Division Multiple Access), Q:‘?"—Eri
(Bluetooth), NFC (Near Field Communication), ¢}o]s}o](WiFi), RFID (Radio Frequency IDentification) &
I 7o gordl FA 54 WS Ei= USB (Universal Serial Bus), SATA (Serial AT Attachment), HSIC

(High Speed Interchip), SCSI (Small Computer System Interface), I}o]joje}o]o}(Firewire), PCI
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(Peripheral Component Interconnection), PCle (PCI express), NVMe (NonVolatile Memory express), UFS
(Universal Flash Storage), SD (Secure Digital), SDIO, UART (Universal Asynchronous Receiver
Transmitter), SPI (Serial Peripheral Interface), HS-SPI (High Speed SPI), RS232, 12C (Inter-integrated
Circuit), HS-12C, 12S, (Integrated-interchip Sound), S/PDIF (Sony/Philips Digital Interface), MMC
(MultiMedia Card), eMMC (embedded MMC) T 22 T}k F4d S4Al HAE 5 Aolk 3shte] 7]Hkste] F4l
< 7Y% F Art.

ARG TE #l0] 2~ (1500) = Z2AA (1100) 8] Alojel whe} ARgateh SAle 4= vk, o & E5of, AREAF AH I
o] £ (1500) & 7IR=, 7lsl=, W&, BA e, HA 239, A &, ZHHlE}, mlola, Aolms
2T A4, AT AN, 53 2L A8A 9 QEelAES EFR 5 Atk A8A Elde)£(150)% LoD
(Liquid Crystal Display), OLED (Organic Light Emitting Diode) 3A] “&X], AMOLED (Active Matrix OLED)
EAl GA, LED, =97, BE T3 22 AMEA &9 Qo AES X QUrt.

2EA ZX(1300)+ & Il AA] oo mE ~2EHA FX(100)E 2T & vk, Z2ZA4(1100), RAM
(1200), =51(1400), 18] AREA} Q1E#H 0] 2 (1500) = ~E2A] 2] (1300) 9+ F4l TAE ZAAE NG
/\ oh;}

>,
_OL
rir

g o] AR AWl AL AAl ool date] Areiiont, o] Weel Ve APl |
ojubAl = = WellM o2 Zpx WMol rhssith, adER E wHe) W= dad A o =3k
A= tEH FEehs S THARET oyl of ¥ S A et ¢ ASel o Aok
A},

P59 49

100; 2E2 A A

110; =34 wmg
111; vz A of#o]
113; oJ=# 2 tl=y 3=
115; #He]#] Wy 3=
117; dlolg g4&9 3=
119; Aol 24 3=
120; vlxe] AEZe
121; w2

122; ZZAA

123; WY A2 wRg
124; ollg] A4 &5
125; T2E S o]~
126; W3 ZAEE 3|2
127; W= g o]~
130; g o2 v Ke

g &

1000;

o
S

1100; ZZAA
1200; WG A~ w2
1300; 2~EgA| #=x|

1400;

td
it
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=9
EH]
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113 111
SSL BLKz
BLK4
DADE? WL
ecoder
Circuit BLK3
BLK2
GSL
BLK1
119 BL 115
Control Page Buffer Circuit
Logic
Circuit DL "7
Data 1/0 Circuit
ADDR1 CMD1 CTRL DATA1
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BLKa
BL2 BL1
(S22 CS21
e S e
Al | A
\ SRR SSL2b
|| P C 1 bW 3gL2
SSTh—2by 1 | ﬁ I IAI? ] ﬁ T a
| I I I |
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| 1 |[1 1 r) 1 1[1 | a WLG
AR ARSI A
WL5
mes—yil | I’“[j: ; Ji;}l I/“[jl
| [ [ (. | WL4
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WL3
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WL2
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| | | | WL
MC1 —T2l I ! 4|ﬁ I |AI? I | 4|ﬁ
[ (- | (- GSLb
6sTo—2y L"-'/ :,QI?: L/“/
T GSL
GSTa~— 2L i1 e
v v CsL
Height
Direction
Column
Direction
Row
Direction
EH3
( Start )
y
Perform first program operation to L 5110
increase Vth of cell transistors
Y
Perform second program operation to
decrease Vth of cell transistors having f~—5S120

Vth higher

than VFYu

End
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omn
J
Jm
Qﬂ

=gV
# of cell
transistors
L1
Vth
1st Program
Operation
# of cell
transistors
L2
Vth
2nd Program
Operation
# of cell
transistors LS}
\
\
\
\
\
\
\
|
| vth
VFYu
EHs5

( start )

y

Supply low voltage to channels of
. —~—5210
cell transistors

y

Supply high voltage to control gates
) —~—5220
of cell transistors

End
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=06
BL VBL1(Low)
SSL VSSL1(High)
Unselected WL VPASST
Selected WL VPGM1
GSL VGSL1(High)
CSL VCSL1(Low)
EH7
BL VBL2(Low)
SSL VSSL2(High)
WL VPASS?2
Unselected GSL VGSL2(High)
Selected GSL VPGM2
csL VCSL2(Low)
= F
( start )
v
Perform verification operation |
using VFYu $310
5320
Yes Pass ?
No
Y
Inhibit program of first cell
transistors having Vth fower than | <544
VFYu
Y
Allow program of second cell
transistors having Vth higher than ~—S340
VFYu
Y
Supply negative voltage to L3350
control gates of cell transistors
y
End
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E99
Unselected BL VBL4(Low)
Selected BL VBL3(High)

Unselected SSL

VSSL4(High)

Selected SSL

VSSL3(High)

Unselected WL

VPASS3

//
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Injection

«~—VCSL3

Vch

Selected WL VPGM3(Negat ive)
GSL VGSL3(High)
CSL VCSL3(Low)
EH]10
CS11
BL1
Position (VBL3)
SSL1b
OFF —= ]| (VSSL3)
SSL1
OFF —]] (V35L3)
VBOOST>
WL6
:l | (VPASS3)
WL5
:]l (VPASS3)
WL4
:] | (VPASS3)

I (veais)
Al Vgﬁ§%3
I (passy
A (st

GSLa
| (VGSL3)
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Position
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(VBL4)

ON—> J|F—

ON—=J[F—

E14

Unselected BL
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EH16
( Start )
v
Perform verification operation L ¢4
using VFYu
5420
Yes Pass ?
> No
\ 4
Inhibit program of first cell
transistors having Vth lower than L5430
VFYu
\ 4
Allow program of second cell
transistors having Vth higher than L5440
VFYu
\ 4
Supply negative voltage to L3450
control gates of cell transistors
5460
L Max program step ?
Yes
\ 4
End
EH17
VPASS

Verification
Step

Program
Step
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( Start ’

>
>

Y

Perform first program operation to f _ocqg
increase Vth of cell transistors

y

Perform second program operation to
decrease Vth of cell transistors having f~—S520
Vth higher than VFYu

Max iteration ?

( Start )
:r

Perform first program operation to L3610
increase Vth of cell transistors

y

Perform second program operation to
decrease Vth of cell transistors having f~—S620
Vth higher than VFYu

y

Perform verification using VFYI L5630

S640
No

Pass ?

Yes

End
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120 110
// CH1
DATA2 Memory DATA1, ADDR1, CMD1
Contor Ifer Nonvolatile
104 Memory
ADDR2
CMD2 CTRL
ECC
Y CH2
130
RAM
EH22
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122 123 124
Processor (;:2&) ECC
A A
121
125 126 127
. le—> DATA1
DATA2 Host Buf fer Memory CMD1
Control
CMD2 Interface Circuit Interface ADDR1
ADDR2 l«— CTRL
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1000
1500 Host Device
User
Interface
1400 1100 1200
Modem Processor RAM
Storage L 1300
Device
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