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RAM (130)ell A&alar, 183 RAM (130)e] A% A2 wo]E] (DATA2) S A1 dlo]E] (DATAL) ZA] E-3ubd wm
2 (110)ll 71%‘% k. dxg AEZH (1200 2394 dx2g (110) 258 11 deol8 (DATADE a1, F
Ag A1 do]E(DATA) S RAM (130)0ll A4akar, RAM (130)e] A2 A1 o8 (DATAL)E #|2 ©o]E] (DATA
DEA TAE A8 293 5 vt vy AEZ(130)E B3 owg] (110) 25E 92 do]EE RAN
(130)ell #17datar, RAM (130)e] A7g% HolHE thAl &34 wle](110)el 719 4 SUot.

HWxg AEEH (1200 344 W= (110058 #shr] ¢8) 28 doly e I=E RAM (130)90 A3
F Q. dE Sof, Wiy AESY (1200 2384 W2 (110)E #gstr] 98] 283 doly xE 3=
S B3y w2 (110) 255 2o, RAM (130)9 293t 53 4= Q).

e AEZe](120)% dA2E(121), WP 7] (123), 7H&E(125), 28 o A4 E=(121)S 23
=

dAzE (12D)F W9 2A871(123)7F AFFRINDE Bt 21l did dRE AZE = odvh. s
Eo], dA=H((12D)E ALFRIN) S M e AHFRIN) S Hatgtel tigh s A4 + 2
B(12DE & ol APFERIN S BAste 23l dig ARE A4 5 3

ro

WP AT (129 A2 12D AFE 2de] weh BESERNE WAL 5 o, AP war) (12
DE F oY WHEFERINS AT 4 Q).

FFE (125) 384 w22 (110)dA 3= =

3 w2 (110)9] vixe B, AR 853 22 A7 @A FdEE
o FHEEZE dES 2A71(123) 0] Sa IR AESF(RDN) Ol =gk, 7h-E (125)
ATH. FHEEZF dgS @A (123)00 o) @A dES(RON) O E=eEhd, ddg T (123)E X
(12Dl Agd z274e et AFS=RINE AT 5= ).

de] AA BEE2(127)L E3dbd w2z (110)25E 2do]d A1 do]E (DATAL) ] d8lE& AAT 4= ). o=
So], A1 dol 5 (DATAD)7F E3)4hd wW2e](110)0] 719= o, og AA BE2(127)2 A1 do]g (DATAD) ] 7]
watel AP E S AR 4 ok, AAE dEE s Al delg (DATAD 9} &7 B3 w2 (110)el] 712
olt}. Baubg wlmal(110) 22 E] A1 ulo]E] (DATAL) 7} ¢lol A wl . sjalE]7} 34 elold 4= Q). o] A
A B2Z(127)= 2ol g S o]&3te], 21o]A A1 do]E(DATAL) Q] olaE AAT 2= Q). oy A4 &
2(127) 2ol A1 wlo]El(DATAD)©] ME o2& (BER, Bit Error Rate)< 7A@ 4 9ltt.

w2 AEED(120)= 7] ANMEE A2 AWM=(OMD2) 24 418 4 o, vz AEE(120)= 4149
A2 AM=(OMD2)o] SH3I, E3wg w2 (11009 Age wxe Ase] ds o7ls #3F 4 . 7t
+H (1259 7REEZF AR (RIN) Ol =gabd, vy AEE2 (1200 717 39 wEe] dsdd <5
T odRg Agdd ds) AR AF A7IE ST 5 Aduk. AFHA AF Vs T8 g% Al dolH
(DATAD) 9] HIE of|g]&o] YAIgk o] iold, Wy AEZH(120)E FH Wy AEo] £3 Wryg 8= &
2A B2 2o 2A dYo) tis) 7] gFd Y (read reclaim) S 388 = v}, AFAA A== o7 L AF

4 AF Qo1 ARE F5 BAEe APE SUSS Fxstel o AAsA AgE,

&

;9

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 #& thokdt Ay dAx o
s 2 Aok st x3e 5 9},

B3 wRE (11064 27 F 71 flske], 2EeA A (100)= F4 v

Zro] WAEE QW EE Al
e T F vk, dF B, 9F Z2E AAZHEEH doj2r|rt 8 3d W, ~2EA X (100)= 7E
HlolE & AAele WEe AE5S &LASIA Hol2r] 84% dHoEE AR vy AL AXste oiil, 4
of27] 8% dolHE A A% T WEEy AL AL 4 k. WEE HEEH (120« 95 o~
E 2] o] A /\]—4‘1&]3 =g F4(logical address) % E3¥bA w22 (110)o] 4 AFgEE E7] F4(physical
address) & =] Wlo) whg} wjHsl= FTIL (Flash Translation Layer)ES T8 4 Ut}. o= S0, A2
Oizaﬂit(ADDRZ) =2 F20lal, Al oj=A(ADDRDE B2 429 F o},

sEDA FA00)E EAE R 9ol ueh, dolge] 27, 9] i £AF F8 5 Ao 2EAA
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

SSS0l 10-2318561

2 (100)= &= AHo|E =glo]H(SSD, Solid State Drive) Hi= dt= tjx: =elo] H(HDD, Hard Disk
Drive)E& X3 < v}, 2EZA FAX(100)= PC FF=(PCMCIA, personal computer memory card
international association), FTHE ZA] FF=(CF), &vE wtjo] JFF=(SM, SMC), W=zl 28, HEW T
o] FF=(MMC, RS-MMC, MMCmicro), SD ZF=(SD, miniSD, microSD, SDHC), USB (Universal Serial Bus) w2
7=, UM EHA 2EFA(FS) 3 22 Wiy 71258 28T 4 doh. 2EZA X (100)+= eMMC
(embedded MultiMedia Card), UFS, PPN (Perfect Page New) 53 Z& A3 wmgE £ 4 v},

T 2% 2 ¥ AA de mE B3I WE (11005 RoFe ESEot. =
_]
o

1
g W2 (110) & wWE2E A ofge](111), o=dx Yzy 32(113), Heojx] My 3 Z(115), HolH
=9 I2(117), 283 Aol 232 I=(119)5 xEgsi).

S
kT
~ N
i
Y
N
_OL
g
o M

mxe] A ojgol(111)+= H49] mxe] &5%5(BLK1~ BLKZ)E EgT. 7 vne £52 50 v As
S I Z viEy 252 Aol sl A e 2IGSL), Bl Y= HRIE0L), il Holx
shutel 2EW Ade 2Rl(SSL)& F8l ol=dx H:ﬂﬂ Qi(nB)oﬂ Ad=E F vk A R E5L 5459
HIE ZRISBL)S F3ll dolA #¥ 3=(115)d A48 4= vk, 559 w2y 555 (BLKI-BLKz) 2 5529
HIE ZRlIS@BL gEoz ddd & vk, o] Mie] 555 BLK1-BLKz) 9] HWxe] A5 $dd 25
< 7T %E}. A H o, Bae] wRy EZ5(BLKI-BLKz) 42 27 2 deld F vk, dind
A ojgel(111) 9] el AEe shte] wme &5 welz 27" 5 vk, el mie] £ &3 0

R

7 ve) Bme B4e An BEEm Baw 5 A %

=

oEds tay HR(1E B4 AX Y FABEEL), B4el 9= AAE0L), Tn B4 22
%(ssu% Fol vimel A ofdlo](11De] FAHG. ojEes tamd A=1E Ao =4 F=

2
©
av
P
i/
ae :

g} FART ol=das Hay =(113)= vie] HEE (1200258 A1l o] =2 (ADDR
D= ?’de} T . o= "ay 3R(113)= FAE Al o= (ADRDE Hadstal, Hagd o=
IS Q17ke = AsteEs A 5 3.

wh
of, T2 Aof|, oj=¥2 f3my FH2(113)%=, Al =2 (ADDRL) 7} 7He)7] & A8 E v=
H1 9= E}Odoﬂ T2 AP S I7bekar, AEE wRe 5o njaAgsE = flE
ATk, 7] Aledl, oj=# 2~ tiEy 32 (131)F Al o] =# 2= (ADDR1) 7} 7H 7]+ A
A= gelel A8 ¢}7] ASF(VRD) S A7bstal, AEE Wy E5o njdEd 9=
| ASH(VREAD)& 17F8 4= k. &7 Aldl, oj=dl2 "ay 32 (113)+ Al oj=dx
Aeg mEe B5e] = #lEd 2A A (g 59, HA dAhHS A7t 5 ot

AolA] W HZ(115)E o] WE HRIE(BL)E Ba) Wz A oflol(11D)e] AAAT, oA W 5=
(115)% 252 dole] s Ea vold 4% H=(neh AR, Holx) W H=(115)%: Aol
274 #H2(119)9) Aojol we B2}

ol wwl Hz(115)E Wrel A oldel(11De] Wxel AEe] Zzadw dele wi fre AERRY
= HolEE AR 5 ek, 22 Ao, dol4 mu Hz(115)E Wwe A5 Tz dolH g
Job 4 alth, AR dlelelel Jlwstel, Holx vlw =(115)E Hee ME HAEELIE vololad
ek, Tz Ao, slol4 M Hz(115)E 27 Seelm A5 & Ak ¢v] Ao, dolx My Iz
HE SRIEELY AGES Adsa, A4 ARE A% 5 Ak 971 A, dAolA w H=
FE2 /158 & A

r—ﬂ 18 49 32117 59 dolg ZFJAEDL)S T3 dHolx ¥y 3|=Z(115)2F Addrt. doly d&
g 32(117)E WEe AEZ# (12009 Al dHole(DATAL) S w&sk 4 v},

dolg] &9 3=(117)= vEd AEE(220) 258 w5 = Al dolHMATADE dA= AZE 4 v

dolg] &8 =117+ AFd dHolHE Al Wy z15)E ded 5 sdv. dHoly d&9 3=
(117)+= dHol# Wy 3=(115)2FH ddy= HolHMATAHE dA= AFd 5 . dely J=9 3=
(117)= A4 dHolH(DATA)E WRe] HEEH (22002 A5 5 Avk. dHeole d4+9 =017+ ¥y w2

gz 7sd 5 3.

Aol =2 FR(119)E HEY AEZSH (2200 Z5H A1 AN=(CMD1) 2 Aol AZ(CIRL)E A1}, Ao &
4 FZ(119)+ FAE Al AW=(CDD)E "zdsta, tdzdd AWsd wel B3] w2 (110)2] ARk
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

=50l 10-2318561

oin

42 AT 5 Ao,
AAACm, o7] A, Aol 24 HR(119)E 48 Aol AB(CRL) F 271 Aol AE(REEHE
IFl AERE AZSE P TAT £ A 271 A, A 24 AT FAD Aol A3
(CIRL) & vlo]8] ~E=n A5 ()R dole ~E2n AE0e)E st &

[%

JE
o
4
%0,
O

E 32 B ¥ A od mE WiEE E5(BlKa)S HoFe JERXolt. = 3
(BLKa)& 249 Al ~E™E(CS11~CS21, CS12~CS22)& XT3y, E4o 4 ~EF
S 3 Wk (row direction) ¥ & W& (column direction)S W} vjdH o], P& 2
d& 59, 3 W (row direction)S uwhg} vjd" A ~EFYE(CSI1, CS12)2 A1 S Ak, 3y =3k
(row direction)S uhgl sidd A 2EHE(CS21, (€522)2 A2 dL FAHE & Avk. &€ HE(column
direction)2 wel viE® A AEIHE(CS11, CS2D)S A1 92 A5+, € W (column direction)S wa}
Hjd g Al AEHE(CS12, €522)8 A2 €2 A = .

7} Al 2EYS Bol A ERAAAHES XY ¢ . 559 A EWAAHES JA AY EWAXAHE
(GSTa, GSTb), W=zl AEOCI-MC6), Le]i 2~E¥ A8 EWA~EE(SSTa, SSTb)S Edhery, 7 Al ~E
Yol A Hel EWAAEE(GSTa, GSTh), WEzZ AESMCI-NC6), I AEFH A8 EWXAE]E(SSTa,
GSTh)> A ~E=®E(CS11~CS21, CS12~CS22)e] P& % EE55 uwet wjdy s HH(dE 5o, Wiy EF
(BLKa) 9] 713 7Fe] HH) 3} 728 o] ko g HZd 4 Qr}.

B0 4 EdA]AEHES

]
2
trap type) EWXEHEL 5 U},
ol HAA Ad EWRAAEHE(GSTa)> 3% A ZA(CSL)el 5oz AZd"E & 9,

Hae] A AERE(CS11~CS21, CS12~CS522) 8] A A8 EJMAXEE(GSTa, GSTh)> A A9 2kQl(GSL)
E 5

drHer, AT gol(Ees M) HA Y EIALHES T4 A A9 kel

2 ®mol(Ee wA)E 2= A Y EWdASHES M2 uE A A9 E‘r‘ﬂ%Oﬂ ddd 5 . dE =
of, A1 sgole] HA A8 EMALHE(GSTa)2> A1 HA A8 &lel] gFoz AZd=ar, A2 ol HA A
8 ENAAEE(GSTh) S A2 A A9 2dlel] 5oz A4 5 3.

drfem, L Ao HA AY EIALEHES wLF HA AY el AR, AR uE o HA

o = R
A8 ERAAEES AR e A A9 dlsel ddE = duk. dE 5o, Al g9 A 2EFE(CSIL,
CS12)9] AA A8 EWA2EE(GSTa, GSTh)2 A1 A A8 gl AAxa, A2 P A ~EHE(CS21,
€s22)¢] HA A& EWAAEE(GSTa, GSTb)2 A2 FA A€ @jle] 4" + Urt.

7l (e AR dE EWAAEHE(GS)) 2N EH 5U3 ol (e o) A% Wrg A5 3] 9=
2kl ol %%Qi AAE I, AR TE Fol(EE Ao 9 HEE A5 AR OE Y= s
(WL1~WLe) ol Z+7F 2= 4= Qlth. & £, #E AEUCH2 9= AWMLY TFoz AZFHY. R
ﬂ AZNC2)S F= #JA(L2)e] FFoe=z dZdr. drEzgy ASM3)S = AL Fso=

QD} Mg AEMC4)S A= SN TEor Addr. Wre] AS5MCE) A= A WLS)ed &

E

2 A€k, vy AE006)e 9= 2RI(Le)dl s&o s Ad€rt.

Hol A ~EIYES(CS11~CS21, CS12~CS22)2] EA 3 o] (i £4)9 A1 ~EZ A&l EdX 2E S (SSTa)d
A, AR Be P9 Al 2EY A E%HX]Z:HE(SSTa)% MR e 2EY AE 2RlE(SSL1a~SSL2a)el 72}
AZdE. dF Bo], A AEYE(CSIL, €S12)9 Al 2E” Mg EWAAAEHE(SSTa)S ~EY HAg gl
(SSL1a)ell #Fo® AddTt, A A~EHE(CS21, €522)9 A1 ~EFY M8 EWAAHE(SSTa)> ~EH A=
2}el(SSL2a)o] TEo R dAgL},

Bool Al ~EYE(CS11~CS21, (S12~0S22)2] S 3k o] (= o=x)o] A2 ~EE He Edx~E S (SSTh) ol
A, AR e g A2 ~EY AE EWAAES(SSTh) S AR ThE ~E" e 21olS(SSL1b~SSL2b) el 2Hz}
AAHT, oF Eo], A AEZHE((SI, CS12)9 A2 2EH A8 EWXAEE(SSTH)S 2EY A" 9
(SSL1b)ell F&o =z dddn. A ~E®E(CS21, €S22)9 A2 ~E" A8 EWNAAEE(SSTh)S ~EFH A9

ZQI(SSL2b) ol FFo.2 AdHTt,
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

= Az g o A ~E-SS M7 £9 A8 glolSo] oAWch, Bl g Al ~EsSe] Hol
3 ol (i A9 ~EZ AE EdAAESS Eos ~EZ MY glold AARTH £ o] A ~E
o A= T Fol(Er $A)9 2EY A¥ EWNXHES AR b2 2EY HY g ddun

A Ho R =3 FPo] A AEYES AEY Mu EdAEHEL e ~EY MY glold 3EoR AF
g . dE B9, Al 9 A ~EYE(CS1L, (S12)9] ~EH A8 EWXAEE(SSTa, SSTh)2 dhite]
2EY A 2Rl gEor ddd 5 vk, A2 o] B AEFS(CS21, (522)9] 2EWY A8 EAXAHE
& o
[

Homo] Al AES((S11~0S21, (S12~CS22)9] F=2 A& the HE elS(BL1, BL2)o| 77 dZdh, o=
So], A1 €9 A ~EHE(CS11~CS21) o] ~EY Mel EAWX]AEE(SSTh)S H|E gl (BLD)d TEo= 94
S2h= Zﬂz do] A ~EHE((S12~(S22)9] ~EH A E%X]iE1Eé(SST)% H]E gl (BL2)o] TEOoZ AAw
o}

A ~EZS(0S11, (512)S A1l Z#ee @A4s = ul. Al ~ES(0S21, 0522)C A2 Sl P43 5
At

WRa] B2(BLKa)olA, 27 2 9= & 9oz SalE 4 qth. o= Sof, ~E® MY #ol=(SSLla,
SSL1b. SSL2a. SSL2b)o] s wlme LE(BKLa)e] Shbe] Eujole] Mwm - oluh. AEw M ghols

o
(SSL1la, SSL1bj)e] ®l-& Mol FwHi ~EF M9 ZQlE(SSL2a, SSL2b)dll H-23x Hete] w4 o, Al
ZelQlel Al ZERS(CSIL, (S12)0] WIE FASELL, B2)el QARG 5, Al Zelsle] AuHr, ~Ed
e 2}el5(SSL2a, SSL2b)ell Bl-& Hste] FE¥ i ~E® Mel @915 (SSLla, SSLIB)O El-9 = Hdgte] F&
2 ow), A2 Zyole] A ~EBS(0S21, (522)0] HIE #FQIS(BL1, BI2)o] AA®TH =, A2 T ole] Huyg
o}, AMElE ZgoloA, 9= SIS (WL1I~WL6) o) <&l Wxe] ASOC)S el o] Aeuld 4= 9l e

=
ol A, 7] wmE 7|7t E 5 Q)
Hie] 55 (BLKa)¢] stube] o] wnz] Ago] EHao] Ho]A] dHolHEe] 7IgE & k. shhe] ol =R
Zyzte Bapo] HIEEo] 7|YgE & vk, odE Eol, sfuhe] o wreg AE Ztzte] Jbd WA 7Y
E= #3519 HE(LSB, Least Significant Bit) Ho]X] HeolHE P& 4 o). el o] wzg

i

O

QS Z4zke] 7bg mpReto g 7)9lE e 1H|EE H4H9 HIE(MSB, Most Significant Bit) #o]#] dHo|HE A
g = ). suel o) wWxe AE Zbzbo A, LSB #lo]#| dHojEje} MSB | o|X] dlolE] Atele] 7])E & 1w
B Z7F H]E(CSB, Central Significant Bit) #Ho]#] Ho|gl2 &Aa <= v}, dh}e] do] wne AL 7t
7yl A, CSB #Hol#] HlolH= & o9 BEESS XFd = vt s mxel Ao 7Y HEESS i

FHol# dolg e +=d 4= Slrt.

Hlie] 55 (BLKa)ellA, &7e vy E5 99 e AR E5 997 S 5 Qv vk 55 99
2 277 w92 W, mxe] E5BlKa)e] BE vy AEW00)e] shke] &7 2o wet Sl AAE F
ATt ME BEo a9z Fad u), wrg EZ(BLKa)9] wWEE] AEM0) T dFE e &4 8Hd w
gf Aol aEAL, UeA dEE A7 S48 A AAEE vy ASed ddd Y= gl AXY
(s 5o, AA Abel FaHa, &7 FA4E Wiy d5dd d249 9= gele E292 5 At

L 30 =AE Wy E5(BlKa) oAAAS Aoltk. B IHe] VA AMFS = 3¢ Z=AjE Wwy 55
(BLKa)oll AE A &F=th. ol& 5o, A 2EYE] P59 F= 71 e A48 5 . 4 2EYE9
P50 57 WA ek, A 2EYES] 5o AAHE= 2EY MY BRlE Ee A A9 gl 5, 1
il shbe] HIE giele] Ay A 2E"EY & w3 wAdE & v

A 2EYEe 459 v SV B dad 5 v A AEY S deo g wAdgd meh, A ~2E"S
o dEd AZHE HE #1589 4, 2ga shhe] 2EW AE gele ddHE A 2ERES & g W
3d ot

A ~ERE Fole FUF B A F Utk dF 50, A 2EYE A7 AFHE gA AY EdA s
HE, vy ds e 2EQ A8 ERAA2EEY v $7F B daE 5

T o4e B odge] AA de) mE 2EA X (100)9] & WHE BHAFe SAET. B 1 U & 48
Fzshd, S1010 ©HAONA, ¢7] AWM= 2 ¢ly] o=y avt FAEY. gF Bo], R TAE FXZEE
o17] AWMETE A2 AM=(CMD2) =4 FAE 3L, $7] o= 27h A2 o] =82 (ADDR2) =4 418 5= Qlvt



[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

S5S0l 10-2318561

S1020 @Al A, AEE HED] EF Fi= AEE A8 BExo Muy ~E"Y ME Z1(SSL)el ul-$dhs Al
d vxe AL e 9717 FaEn. dE o, v AEZY (1200 27 o=dart shEvlE vRe
= T M 555 Add = 9. dEg AEESH(1205 27 Admdart shevle 2ER A9 gl
(SSL) 2 9= (L) S A8d = . vrg AESH(120)0= Agd frg 25 £ A8 5= Y9
Aeg ~Ey A gll(SSL) 2 Aed 9= gl(L)ol digehs Aed vy ASd g ¢S =33
& 3l

S1030 WAl A, v e wRe] A
S1010  ©ANA FA"E ¢
AEEZ#(120)=, 9)7] oJug2rt 71g)7]s WEeE B2 5 B2 B2 oA, 9
= A W AE
H Ry 55 e AE
Hpde e AsS diE] A
2kl (SSL)oll of-&-3k= v
s

a717b d w, A9
W, Al

|
e717k =4 Aed v &5 e ! A ot el dgke
2 Qelf, dgd vine] 559 vjddgd v A5 24 Adsel Wsd £ v, dF 5o, 7] A%
o= el Hidgd Mz Age 24 AYgEel wdd F v, A AS v, Adgd My 25 =
= Agd A o] vjded vre dse] udd Jx=E FHske vld & 4 A
ol

T 5% & we] AA] dd wEt A 1S 77 FaEE WR(S1030 9D S HoFE EARet E 1
A = 58 FEshd, S1110 dAldA, 7heEZF S7lEh. dE 59, ¥ S2E IXZEH FHE A
2 2~(ADDR2) 2 A2 AME=(CMD2)ol whet ¢i717F #3E w1 (51020 DA, 7FEEZF S7HE = Q). d&
Eo], 7hE(125)= 717t FdE wulit St EE S/ A 5 Sl

S1120 WAl A, FH+-E7F AP (RDN)o] =@ X FEEAT, o E 5o, vEy AEEYH (1200 71+H
(125)2] 7FEEZF dd4 AA71(123)90 93] e AFFRIN) O Edde=x] HET 5 o,

r,
i)

4

& = T3 = 7RREZE AR
gebw, S1130 wAllA, AFA AT 9 & 59, " AEZY (1200 7H-EZ d9F
(ROl =@ wo] 7h2EE S7HAR el7l o=l zel vintete] A=A AT VS U
Atk A AT AVIF FREE, S140 GACA, FReE125) = TR ES AT ¢ . B, Als
AS 77k FPEH, AES AG71(128) = 2 dPFRNE 4T 5

It}

i)

ﬁO\lf

Al

7}
7]

)

ok
o

>
o
olN

o
S

FFEE7L WESF(RN) o] EgdhA] &gro ]
g F

s}

fa
)

ox 4y

o]
AR

i~

olN
H

=1, =3
=9 419 eel(ssl)

— R R

2 % 6%

(N

g17]19] Al & RAFE &4
= TE Auy B B2, 1

o sl A AF Wk

ol rx
£ o
it o
2
td
S

E_IW
o}

EL
e
=
!
Aus
=2
o

|

Lo

dE 5o, 9o TAES e wel, WRe 55(BLKa)e] Al F, = Al
SSL1b)e] Ae= 4 glvk. =3k, vz E5(BlKa)e] A2 9= ZI(WL)o] Mdeed =
(BLKa)9] Al 2~E" A8 ZFAE(SSLla, SSL1b) 2 A12 fJ= ZAWWL) ol v-&3h= Agd

9717k e 5 v

[

M

717b dE w, JFEZE S RIN) Ol = 5 Qlvk. eivIvh dE dEE ve] dEo] o=
7Igrete] . A= He 717 FdET. dE 5o, HldEE A2 2EY Y

E(SSL2a, SSL2b) H A=
o

)

A2 Y= FA(WL2)d FEo=zm fLits wry AL

o)
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21(120)= "®e] =5 (BlKa) Hi= ME S5 dlolg7E 7]de Fol Fagk Azke] A2 7|E ARG
AHY AT e7IE AHolx= & W 9 38T 5 3.

2

)

2oL 9 oo
o
)

lo {m

(2ot e

Aeg el AEe] dolel/k @H (random) FelEIQA % Ak(scuential) lolElAS] e, el AES
9120 Holw shtel Ay AF A/1F d(EE @) #9F F Aok,

M= Ee] Aut EAsta, Y AF 97 Aol W= AEe] AFHA 2 A%, dme A= (120)
Eos A% sl £ 9 EE % 13 FEstel MuWE Wl mel dol® & Mol Ay 73 e o
ST 5 Ao, AF Eo,

Aeg ue B2 St AN BEo] 0F BEel F§, vine AEBH(120E MY AF 9 &
A Aol el A8 GEZ, NH4 AF 9719 Gge 28T 5+ Ak e d24, 2 A o
NFA AF G FREA @ A%, Ee AEBH1200E 24 A5 o AoE & wel AH4 4

F 9718 9 £98 & Utk
E 30& B o3ye) e 44 dol mE sEdA FH (0008 RelFE BBEo|Y. % 3
A A (200 B m(210) % vEe) ASEH(220)F T, AEY A= (220 AA~
(22D), A5 $A7)(223), A2 E (225), ela ole A4 BE2DS @,

il

T 19 ~2EfX AX(100)9} H|wsHA, /\EEV] 2] (200)= RAM (130)& =3

(130)& #xste] did s2E2 vR EZ2](220) W59 RAMOl o) 33E 4 ),

T o318 B odrgol A de wE AFY A (30005 BT ESxe|th. & 318 #HFaW, AFH AA
(300)& Z2AA(310), ];amzoo), 2~E@A A (330), FH(340), 1a]al A}ExF AE H 0] A~ (350)S X3t
Ela=

Z2ZAA310)+= AFE &A1 (300)] A¥E 52E AoJsta, =8 dAE A ¢ dnk. dE 5o, Z2AA
(310)= A|2=Bl-2-F(SoC, System—on-Chip) o2 FAE 4 dvt. ZRAA(310)E HE ZRAA, 55 23

AN EE olEEleld ZaANL & A,

RAM (320)2 Z2AA(310)¢F S48 4= Qlth. RAM (320)2 ZEAA(310) EE AFE AX(300)4 wWl v
2 ¢ k. ZEAIA(310)E RAM (320)0] = FEE HolHE AR AT ¢ gk, TRAIA(310)= RAM
(32005 ol&std I=E Agstar, dolHE AT & Ark. Z2ZAA(310)= RAM (320)5 o] &3t
FGANA, oZYA A Fe T AZEYIES AP 4 Qrh. T2 AA(310)E RAM (320)S o] &3}
AFY 4230009 AWE F2S Aojg = Ik, RAM (320) SRAM (Static RAM), DRAM (Dynamic RAM), SDRAM
(Synchronous DRAM) %3} 7& 3|4kl W =], ®i+= PRAM (Phase-change RAM), MRAM (Magnetic RAM), RRAM
(Resistive RAM), FeRAM (Ferroelectric RAM) &3 #& E3dA wregE x3sk 4= Q).

2E2 A AA(330)= E/‘ﬂ/ﬂ(fﬂlo)g} A Advk. 2EEA FA(330)= FUIA R BEFHOOF g
olEl & Vo%‘ T A 5, ZRAMGI0)= AR BEHoF k= HolHE 2EHA AA(330)°l A%
& . 2EYA Z*X](SSO)E A" ZAA(300)5 TEsk]l 9% FE onAE AFE # dn. 2EgA

0) 1
A2 O ATEYOIEY 22 IEES AR F AT 2EA

= %Oézl d, oZg AT 3 A=) g
AR (330)= LAAA, oJZa Aol AT 2 st ATEo|So] o) HFE HolHE AR F ot}
QAo ZRAAM(310)E 2EFA FX(330)°] ALH 2 ZEES RAM (320)0] ZE=3Fal, RAM (320)9
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

SS90l 10-2318561

HJ
Nlﬂ
mlo
m>~
O::
OK
o

2ry gro M, TGAA, oAZANAY e g AZEOIES T T vk, ZEA
*1(310)—‘5 E8x] FX](330)e] AFFE HolE]E RAM (320)¢] =3}, RAM (320)0] Z=H HlolHE Azd
g Ark. ZEAIA(310)= RAM (320)0 A7dd dloly F VA o®E HESA s HolHE 2EFA A
(330)ell A3 4 Art.

2~Eg A FA](330)= ZA] W=, PRAM (Phase-change RAM), MRAM (Magnetic RAM), RRAM (Resistive RAM),
FRAM (Ferroelectric RAM) S 72 &34 HrdE £33 4 9t}

R2d1(340)2 ZEAA(310)] Alojel wep 5§ & FAE FAT £ Avk. A& , 2 (340)2 9|
A FH e FA BAE FI4FE oAk, 2914002 LTE (Long Term Evolut1on), spol @l 2 (WiMax),
GSM (Global System for Mobile communication), CDMA (Code Division Multiple Access), 2—?—‘7:—12
(Bluetooth), NFC (Near Field Communication), <}o]3}o](WiFi), RFID (Radio Frequency IDentification) &
3 7o kst FaA B4 w2lE | T USB (Universal Serial Bus), SATA (Serial AT Attachment), HSIC
(High Speed Interchip), SCSI (Small Computer System Interface), 3}o]oj¢lo]oj(Firewire), PCI
(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) &3 Z& ttedt 4l &4 HAE 5 Holk dhrtol 7]¥tate] &4l
< 7Y F Art.

AREAL QI H| 0] £ (350) = Z2AIA(310)9] Alojol wha} AREA}e}F A1 = Itk dlE E°], AMEAF I F o
2350)= 71RE, 7Id=, HE, 94 #d, HX 239, gA #H=, 5K &, Jtve}, mlo]la, Aolrmx
AA, s AA, 53 22 A g8 QAo A2E S 2388 & vk, AREAF dEF o]~ (150)+= LD
(Liquid Crystal Display), OLED (Organic Light Emitting Diode) 3A] “&X], AMOLED (Active Matrix OLED)
EAl &A, LED, =97, BE T3 22 AMEar &9 QI AES X + QUrt.

2EZA] FX(330)F & o] AA do] mE 2Efx] FXE(100, 200) F Aok shuhE EFT & Q.

Z 2 A4 (310), RAM (320), R51(340), 28]l AR&AF QIE#F 0]~ (350)+ & A A (330)9 TAlste &2
E s 94 o

£ ] AR Arel s ARl A ool weke] Adreiglont, & vge] Mk YA ARGl Hl
U g 3 WielA ofe] ZpA WMEe] sheditt. aEmE I owde) wies dad Al ded =as o
el A b FEshe Sl et opyel o] whe] S rRifiek wed sl o AaA ok

Eide

rzo 4%
100, 200; 2=E&A] &

EI

110, 210; =324 w=e
120, 220; W] AEZ
1305 AT oAz w &L
121, 221; #A2H

123, 223; WHS4 HAY7]
125, 225; 7}S-E

127, 227; <& A4 &5
111; #W=a A ofg o]
113; oJ=# 2~ tj=y 3=
115; #Ho]#] Wy 3=
117; "ol 9&8 3=
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119;

300;

310;

3205

330;

Ao} 274 3=

A%E 24

jain)
S

R AA
A oA =

2EYA A

340; =9

3505 A&} QQE]H o] 2

SUB; 71
CSR; &% 22 99E
INS, INS'; HAFE
PL; ZEs
CH; Aders
INN; U5 25
INF; X AAUE
CM1~CM10; =4 &4 E
DR; =ddE
=g
EH]
100
120 110
Memory
Contorller
DATA2 +—» —~127 - DATA1
| ECC
125 CMD1
| Counter ADDRT Nonvolatile Memory
123
RON CTRL
CMD2 Generator B
ADDR2 ~—121
Register
130
RAM
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E02
113 111
SSL BLKz
BLK4
ADDR WL
Decoder BLK3
Circuit
BLK2
GSL
BLK1
119 BL 11
Page Buffer Circuit
Control
Logic DL 1
Circuit
Data 1/0 Circuit
ADDR1 CMD1 CTRL DATA1
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EH3
BLKa
BL2 BL1
CS12 \
) i SSL2b
el AL A g
SSTh—+3] )] 1A 5 SSL2a
/”L‘ l) ,{|L| SSL1b
SSTa\/—g“lfI 14 b s A
MC6 —+3] b gl W6
M05vreg|lf| A.ILJI ,“ﬁ‘ ,{IEJ WL5
4
o AR EUTREART e
Mcs\/@“lfI /I.IEI /“ﬁ‘ ,1IEJ WL3
WwL2
woz— il Ayt Ll
MC1\/—3!|I: Alé ,iiﬁ ,glé 1wu
ssTo—3ily Al ,“5 AL
6sTa~—2lIL i |~
g ~ LTsL
Height
Direction
Column
Direction
Row
Direction
Er4

( Start )
A

Receive read command and L 31010
read address

y

Execute read on selected memory
cells corresponding to selected

SSL of selected memory block ——51020
(or selected subblock)
Y
Execute reliability verification L 51030

read on unselected memory cells

End
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k1
N2
%]

Increase count —~—S1110

Count reaches RDN?

Perform reliability
verification read §1130
y
Reset count —~—S1140

1
g
(@)

Perform reliability

verification read on

memory cells corresponding f—~——S1210
to unselected

SSL and selected WL

No .
BER = Critical Value

Yes

Erased memory cells?

51250

Y

Close selected memory block

Perform read reclaim (or selected subblock)
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g
N

k1

Perform reliability
verification read on
memory cells corresponding
to 1st unselected SSL and
selected WL

—~—S51310

51320

<~BER = Critical Value

Yes 51330

rased memory cells?

Yes

Close selected memory block
(or selected subblock)

—~—S51340

Memory
tells corresponding
to 2nd unselected SSL

and selected WL
are erased?,

Perform reliability
verification read on
memory cells corresponding
to 2nd unselected SSL and
selected WL

—~—S1360

S1370

~0ER = Critical Valug

=%Yes

Perform read reclaim

51380

»le
>

End
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)

k1

( Start )

A

Perform reliability
verification read on
memory cells corresponding
to 1st unselected SSL and
upper WL

—~—S51410

S1420

~OER = Critical Value

Yes S1430

rased memory cells?

Yes

Close selected memory block
(or selected subblock)

51440

y

Perform reliability
verification read on
memory cells corresponding
to 2nd unselected SSL and
lower WL

—~—S51450

ER = Critical Value

> Y
L Yes

A

Perform read reclaim

No

S1470

_33_

SE=50 10-2318561



k1

)

Perform reliability
verification read on
memory cells corresponding
to unselected
SSL and predetermined WL

Erased memory cells?

Yes

—~—S51510

Perform read reclaim

S1540

\ 4

Close selected memory block
(or selected subblock)
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=910
BL2
%
LR
B
BRRILLRAEES]
RIS BL1
ERRIIRLLBRLLLES
SIKKKS
RIS 2K
P g
SRS PR
RRIIRIRRKLS” SEESBRRIES
JIGRIIKS LRILGREILLS
EERRRREZLRES ERRIBHLLLLS
G RRIRAIALRH R SERRERRXRKS
ISR LEEEREES
ERRIILLSRLLL RIBRAIILLS
CRRILRGILK: LRIEGRERRILS
CRRKIRRIIILIRXILN AILGEERRKE
ZRRRILIRBLRRLLS \\\ SIS —
SRttt e ttetetet o \\\ R IIRIKRKKS
A NN ,
e \\\\ SRR 4 7 cm10
> $902090909:9,9 < o 0’0‘0,0
[RRIRIEIXRIS N\ QN
oS etese? A\ 7 MO
S N \N7 7

\ 7

\\\\\\\\\\,,/// 8
ﬂﬂw wwﬁ CM7
2 [

bote?
2

\\\\{rof%
\Q ‘

\\\\\\\\\\V//// 7 4 ;’/"’ﬂ CH5
N7 L
N7 /B
= A
4 //”,ﬁ ou3
77 Il“ CM2
[

7 ///lll'p
W ’ CSR
INF | _ o
INS
INS'
CSR

CH_INy
PL
CSR

Height
Direction
Column
Direction
Row
Direction
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Perform reliability
verification read on erasedl o510
memory cells corresponding

to unselected SSL

No

BER = Critical Value 51620

Close selected memory block

(or selected subblock) 51630

End
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( Start )

y

Perform reliability
verification read on
memory cells corresponding
to selected SSL and
upper WL

—~—S1710

S1720

<~BER = Critical Value

Yes  $1730

rased memory cells?

Yes

Close selected memory block
(or selected subblock)

—~—S1740

y

y

Perform reliability
verification read on
memory cells corresponding
to selected SSL and
lower WL

—~—S1750

ER = Critical Value

» Yes

A

Perform read reclaim

No

S1770
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Perform reliability
verification read on
memory cells corresponding f~—S1810
to selected SSL and
predetermined WL

No L
BER = Critical Value

Yes
Erased memory cel |s?

51840
y

Close selected memory block

Perform read reclaim (or selected subblock)

>l |

Perform reliability
verification read on erasedl ¢y9¢g
memory cells corresponding

to selected SSL

No o
BER = Critical Value

Close selected memory block

(or selected subblock) 51930

End
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( Start )

A4

Perform reliability verification read
according to at least one of FIG. 12, }~—S2010
FIG. 13 and FIG. 14

Y

Perform reliability verification read
according to at least one of FIG. 6, —~—52020
and FIG. 7

Y

Perform reliability verification read
according to at least one of FIG. 8, J~—S2030
FIG. 9 and FIG. 11

End
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Increase 1st count, 2nd
count and 3rd count 52210

1st count reaches
RDN1?

Perform reliability
verification read according
to at least one of FIG. 11,

FIG. 12 and FIG. 13 and
reset 1st count

—~—S52230

g! $2240

2nd count reaches
RDN27?

Perform reliability
verification read according
to at least one of FIG. 6,

and FIG. 7 and reset
2nd count

~—S52250

g $2260

3rd count reaches
RDN3?

Perform reliability
verification read according
to at least one of FIG. 8,

FIG. 9, and FIG. 10 and
reset 3rd count

—~—S52270

Y
End
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( Start )
%2510

y

Increase 1st count, 2nd
count and 3rd count

1st count reaches
RDN17?

Perform reliability
verification read according
to at least one of FIG. 12,

FIG. 13 and FIG. 14 and
reset 1st count

>

Y S2240

2nd count reaches
RDN27?

Perform reliability
verification read according
to at least one of FIG. 6,

and FIG. 7 and reset

2nd count

>

y S2260

No 3rd count reaches

RDN3?

Perform reliability
verification read according
to at least one of FIG. 8,

FIG. 9, and FIG. 11 and
reset 3rd count

Y
End
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( Start )

y

Perform reliability verification read
on bad cells according to FIG. 9 or 13

—~—S52310

y

Perform reliability verification read
on normal memory cells according to
one of FIGS. 6 to 8, 11, 12 or 14 to 17

—~—52320

End

( Start )

Y

Perform reliability verification read
on memory cells corresponding to
selected SSL and upper WL

—~—S2410

Y

Perform reliability verification read
on memory cells corresponding to
selected SSL and lower WL

—~—52420

Y

Perform reliability verification read
on memory cells corresponding to
unselected SSL and upper WL

—~—S52430

End
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( sStart }

y

Perform reliability verification read
on memory cells corresponding to
selected SSL and upper WL

~—S52510

y

Perform reliability verification read
on memory cells corresponding to
selected SSL and lower WL

~—S52520

\ 4

Perform reliability verification read
on memory cells corresponding to
unselected SSL and lower WL

~—S52530

End

( Start )
i

Perform reliability verification read
on 1st memory cells using CV1

—~—S52610

A

Perform reliability verification read
on 2nd memory cells using CV2

—~—52620

End

( Start )

Y

Copy data of memory cells of selected
memory block according to WL orders

—~—S2710

End
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EH23
( Start )
\
Copy data of verified memory cells 52810

Y

Copy data of remaining memory cells
of selected memory block according to f~—S2820
WL orders

End

EH24
( start )
y
Copy data of verified memory cells S2910
v
Close selected memory block $2920
v
End
EH25
( Start ’
A\
Copy data of selected memory cells S3010

Y

Copy data of remaining memory cells

according to WL orders 53020

End
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( Start )

Y

Copy data of selected memory cells

y

Close selected memory block

End

( Start )

Y

Copy data of memory cells corresponding to
verified (or selected) SSL

Y

Copy data of remaining memory cells
according to WL orders

End

w28

( Start )

y

y

Copy data of memory c
verified (or

ells corresponding to
selected) SSL

53110

S3120

—~—353210

—~—S3220

—~—3S3310

y

A

Close selected memory block

53320

End
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s==4

Status of NVM

Variation of reliability verification read

P/E cycle increases

Read cycle after
program increases

Elapsed time after
program increases

Decreases range or average of RDN, or
Perform at least one more reliablity verification read

Elapsed time after program
is shorter than reference time

Skip reliability verification read, or
perform at least one more reliability verification read

Random data

Perform at least one more (or less)
verificaiion read

Information of bad cells exists

Perform at least one more reliability verification read
according to FIG. 9. or FIG. 13 for bad cells

Open block

Adjust target not to include erased memory cells, or
Perform at least one more reliability verification read
according to FIG. 11 or FIG.14

_46_



EE30
200
220 210
Memory
Contorller
DATA2 «—» (=227 DATA1
| ECC
(225 CMD1
| Counter ADDRT Nonvolatile Memory
(223
RON CTRL
CMD2 Generator -
ADDR2 201
Register
EH31
300
350 Host Device
User
Interface
340 iJO 320
Modem Processor RAM
Storage L 330
Device

_47_

SE=50 10-2318561




	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	부호의 설명

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13
	도면14
	도면15
	도면16
	도면17
	도면18
	도면19
	도면20
	도면21
	도면22
	도면23
	도면24
	도면25
	도면26
	도면27
	도면28
	도면29
	도면30
	도면31




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 6
 기 술 분 야 6
 배 경 기 술 6
 발명의 내용 7
  해결하려는 과제 7
  과제의 해결 수단 7
  발명의 효과 9
 도면의 간단한 설명 9
 발명을 실시하기 위한 구체적인 내용 10
 부호의 설명 27
도면 28
 도면1 28
 도면2 29
 도면3 30
 도면4 30
 도면5 31
 도면6 31
 도면7 32
 도면8 33
 도면9 34
 도면10 35
 도면11 36
 도면12 37
 도면13 38
 도면14 38
 도면15 39
 도면16 40
 도면17 41
 도면18 42
 도면19 42
 도면20 43
 도면21 43
 도면22 43
 도면23 44
 도면24 44
 도면25 44
 도면26 45
 도면27 45
 도면28 45
 도면29 46
 도면30 47
 도면31 47
