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Al Z2a3 Sk x3E By Z2 O fx5 A7) 2= 23 A |

o] B} 7} ﬁilﬁ“% o] 3), S130 TAlolA, B3 wm
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S ST o). dE B9, EILA wR FX(100)F A2 #HelA b 2l 2= (ADDR) 9} th-5-5]
v Add grely ddd Adud vrg AS(S, Al Holx delyHrl zzasy dWigl Ag)d 7Y
55 A2 209 58 FIdey. A2 2208 5232 S 28 "2 X2 I (ISPP; incremental step
pulse programming) W2& 7IWle® Faqd & vy, F, A2 22O T4 e 2o FEES X3
Slal, B4 Taow xe ZAz7ke T2 S Adud JrEgclo R Qvishe TR uA; 3 HF
AgS Hdgd Jugloz QUtehes AT 9AE x2¥sta, Z2a% 27t Fedf upel Z2 a9 doke
s o F7kei). o] o), B3 i) A (100)= A2 TR Fbo] ¥ity HEapo] g g
S Zt7te) 2o gAlA A7bE = T2 AYgEY] %S A2 dxXow 2HEI & Q). v H
A, B3 FEE ZX(100)E A2 Z2a% 537 59k, A2 AAES zhe TR A AeE =g

oz Aztd & Q.

qrafem, A2 BAF2 Al dAFd g2, F o GAT d2A, A2 EAE2 Al dAFZRg e g

vk, Z, B vme P00 FA8 T2aP S o TEaw Age] AAES 2ET £ 9

o 5, Zra9 Al wek 2RO A dAES PR FdE s e BIEA v

FA7F At

%49 E5E E 3 By e gAe) 54 Agely] 98 =Wl dAder, & 3 7 =7

g el me Wwel Asel wE A% ALEE welFt Ryl E 5t TRy Fx oy dud

Aeglow AAEE Zeadl Ak ¥ A% Ashe BoFE 1oy
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= B2 (pK)o] Mw|Hrh, e, B wwo)

AL olun | T mrg 25 wd A1 w2e B2(BLKD) I FAE x2S 1E 5 gl

s, Al R B5BKDS #4504 2EJE(CSIL, (512, €521, (522)& Xt B9
.

E-(CS11, CS12, CS21, (€S22)2 3 Wrek(row direction) W & Wek(column direction)< uwha} ®iX]
55 g4 4 Qo

o >
o, X
o
il

L
BN

—
(e}

2 oz K
[

M (m o
o,

)

HE
1

E Bo], 4 2EHE(CSIL, (S12)& ~EY Auld 2915 (SSLla, SSL1b)9 dZA= ], #l1 & 3

ATk, A ~ERE(CS21, €S22) ~EF A8y #}Q1E(SSL2a, SSL2b)ef AZAH e A2 3S 4T 5
2 So], A AEFYE(CS11, (S21) A1 HEHQIBLY) I 4= A1 48 FA3 & g}, 4 ~ELE
(CS12, CS22)2 A2 M EEI(BL2)H AAH A2 €& JAE = ).
B4 Al ~E”E(CS11, CS12, (S21, (€S22) ZHzhe 4o Al EXAHES E33th. oF o], H49
A ~EZE(CS11, CS12, CS21, (CS22) Zzte ~ER AEw® EWXAE]E(SSTa, SSTh), H4=2o v
(MC1~MC8), HA| Hdelel EWMA~EHE(GSTa, GSTb), ¥ ¢ wixe] A=(DMCL, DMC2)S X23E = Ut}.
A|AH o g B 4 ~AEZE(CS11, CS12, CS21, CS22)] Edtg Eo A EUdXAHE 72+

Z YA (CTF; charge trap flash) wl&2g Ad < U},

Ji
r (o3
2
ofi
o
[t
)

ot 2

=

o] mrg AsUCI-NC) S A4d A=Y, 3 Wk 4 d ek os FAdE @ FAg Bl Fol
Sk(height direction)o2 XS HT}, ~EY Ael" EWNAXAEHE(SSTa, SSTh S #4d , A4
2EY HAeE EWAXEHE(SSTa, SSTh)& &9 wj2e] AES(MCI-MC8) % HIEZRRI(BL) Atolol AlFtt.
A AduE ER V\HE(GSTa GSTh)> A48 ddxa, Ad dde HA ded EWAXAEE(GSTa, GSTh)
Eao] wng] AEOC1I-MC8) H FF A2 I(CSL) /\}Oloﬂ ]%"%E}.

¥ o=

Aqrald oz, EH4o vz AESOCI-NCS) Z HA Mel® EWXAEE(GSTa, GSTb) Alelol #l1 tin] wxig]

AMMCD o] AlsE 5 Atk dr|Aoz, H5o mie] AEMCI-NC) 3 2EW A8 e EWNA=HE(SSTa,
SSTh) Arelel A2 tiu] wjxie] A(DMC2)o] Aled = vt
Al ~2E¥S(CS11, CS12, CS21, CS22)¢] #A| deel ERA2HE(GSTa, GSTh)> A Aed ZQl(GSL)ol &

Fow A49 & gk,

dAdem, FAF o] 4x AU EANAHES 5AF 44 A€8 dld A48 5 i, ge A9
A7 AEE EAAAEES e 44 AU gle] ddE 5 ol oF Sof, All We] A AELE(CSI,
Cs12)9] AL HH AeEE Edx s 1%(GSTa)° AL A4 A S oga, Az B A ~EYE
WA ~H & (GSTa)= A2 A

AE A= ggkont, 71§+(U1EA1)°E%'~E1 s
el d2d4d & Slar, t& Foldl AleH=
=°1, %1 iéaé(csn CS12, CS21, cszzu A1 x,g,
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EAEAE ggtor), FUF P9 A 2EY5e) 22y Noy BN 2HES I
TEo® d4dE F vk oF o], Al Ao A ~ERE(CS1L, €S12)9] A1 2 x
A A~E]E(SSTa, SSTh)L Eadsl ~EZ Ay ol FE 2 4 ). A2 o] A ~
(CS21, Cs22)°] A1 9 A2 ~2E¥ Ayl EWA~E]E(SSTa, SSTh)<

Ao, T golo v Mre] AS2 I Hr| JuEeld ddEa, vE Fole] Hy vre A
2 tE vl feela dddn. dE 5o, Al gr vy ASNC) > Z1]1 c] Y =ekl(DVLD) 2 <
a, A2 g vz AE(DNC2)S A2t 74 221 (DWL2) 2 AZA F ).

A1 wWEZg EZBLKDONA, 97 @ 2A7)= 8 g9z FIdE 5 Q. oE So], ~E® Muly s
(SSL1a, SSL1b, SSL2a, SSL2b)ell <&l wWlxg] &3(BLKa)e] shute] o] AMel=d 4 i},
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i
ot
2

d& 5o, 2E¥ AEly gkolE5(SSLla, SSLib)o] ®l-& Hto] FH =

BE-0 & ;q?jl ] St E] ;q] Zﬂl 333] /Hl }\EF/]E(CSII CSIZ)O] H]E g]r
By gl E(SSL2a, SSL2b)el B-& Ade] FgEi ~EY Mew gkl
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delE 2QlE(SSL2a, SSL2
S (BL1, BL2)o| 444 E} 2E
(SSL1a, SSL1B)ell ©1-9 = A<t

2w, A2 Yo A ~EHE(CS21, €S22)°] HIE FAE(BLL, BL2)dd Aol Fsdt). Jrgels
TN FFEHE o A ~EY] wrg AE F FUS Folo Wy AESo] Myt HdHE wR
g el
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2AZ F8E wW, Al WEe E5BLKDY ZE b
T A A E50 a2 Fdd w, AL A =5
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22 BE5(BLKD) 2 A EWA2EE(GST, MC DMC, SST 5)e = 47 =
4 EdX2EHEY eEe] uel Al W=y ESBLKDY =9 P =7 B gad
WA 2B 5] FEel et A EAX2HEY OS_EL 21915 (GSL, WL, DWL, SSL %) 7l5Eo]
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>
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N
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Adrzow  B3uA Wy FXs "HE-2E Tz g dklg Jjdtor o1 =AY Al WEy 2=
(BLKD)oll dlolElE Z=2a3e 4= gl o] uj, &34 2 FXe = 1 A = 1558 FFehe] dyd 8
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B B3y uy Axge] A8d M e ALYS BelF: BEE

_16_



[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

SIHS31 10-2016-0087431

olt}, & 17 Fxsw, wWRy Jl= A]2E(1000)S AEZE(1100), B34 =2 (1200), ¥ AUE

(1300) & =gt}

ZAEE(1100) & &34 w22 (120009 JdZAdT. ZEZ2(1100)+ 344 WE2(120008 AA=3 =
TAEL. F B0, HEEZH(1200)+= E34A =28 (1100)2] @171, 2271, _L1 8 HH?‘)(background)
TAE Ao EF FAdETt. w7 (background) &S wiRE g, 7HH[A] 294 T3 2L FH4ES XES
=

AEZ#(1200)E &394 w2 (1100) 2 T2E(Host) Abolol] QB H o) AE A TS FART. AEEY
(1200)= 2394 w28 (1100) 2 Aojslr] 3 Belol(firmvare) S T35 == A AT}

A Ao R AEZ2(1100)= F(RAM, Random Access Memory), ZZAMA % (processing unit), TAE <l
3 o] 2 ( host interface), WXe Qe o] ~(memory interface), o8] AR e FA Q4ES FTH3 &
A

oN

ZAEE(1100)= AFME (1300) 5 Sl <% FAst S 5 Aok, AEEL(1100)= SHF A 4
g o AR (2 Bo], TA2E)S EAT £ ). dgaFgor, AEZ#(1200)= USB (Universal Serial
Bus), MMC (multimedia card), eMMC(embeded MMC), PCI (peripheral component interconnection), PCI-E
(PCI-express), ATA (Advanced Technology Attachment), Serial-ATA, Parallel-ATA, SCSI (small computer
small interface), ESDI (enhanced small disk interface), IDE (Integrated Drive Electronics), I}o]o]<}o]
o](Firewire), UFS(Universal Flash Storage), NVMe (Nonvolatile Memory express) &3 &2 thst B4 4f
A% % A% site B oF A FAHES FHAY

£33 W 22](1200)% EPROM (Electrically Erasable and Programmable RON), W= ZjA] wiZeg], xo &
2 Al H 22, PRAM (Phase-change RAM), ReRAM (Resistive RAM), FRAM (Ferroelectric RAM), STT-MRAM(Spin-
Torque Magnetic RAM) &3} 72 tpekst &334 w2 AXEZ FdE 4 .

rHow, AEZH(1100) ¥ 344 =2 (1200)= shte] WA FX=2 JA4d 5 At "ﬂ"]ﬂii,
AEZ2(1200) 2 =34 wW=2E(1100)+ shuhe]l Bhex] A2 JAEHo| &= AHE
Solid State Drive)E& TAE 4 Avh. AEEZ(1100) € &3¢ w2 (1100)= shube] HE=A &
Hol, "y =5 A 4t dE EW, AEEH(1100) 2 B3y o= (1200) = shbe] vk
A2 A% o] PC 7F=(PCMCIA, personal computer memory card international association), HAIE ZfA|
ZF=(CF), 2vhE wmt]o] Zh=(SM, SMC), wxe] =¥, "Erte] ZF=(MNC, RS-MMC, MMCmicro, eMMC), SD 7}
=(SD, miniSD, microSD, SDHC), F+HHMA ZFHA 71X (FS) &3 22 w2 7l=E 74 + .

23 W22 (1200) & wEE JF= A]2EI(1000)> gFst FJEo A2 AFE ¢ QY. dF &
E3dhg w2 g(1200) = HRg Jk= A 2E(1000)2 PoP(Package on Package), Ball grid arrays(BGAs),
Chip scale packages(CSPs), Plastic Leaded Chip Carrier(PLCC), Plastic Dual In Line Package(PDIP), Die
in Waffle Pack, Die in Wafer Form, Chip On Board(COB), Ceramic Dual In Line Package(CERDIP), Plastic
Metric Quad Flat Pack(MQFP), Thin Quad Flatpack(TQFP), Small Outline(SOIC), Shrink Small Outline
Package(SSOP), Thin Small Outline(TSOP), Thin Quad Flatpack(TQFP), System In Package(SIP), Multi Chip
Package(MCP), Wafer-level Fabricated Package(WFP), Wafer-Level Processed Stack Package(WSP) &3} 72
WAoo g g7 A stEo] AgE & Ut

Aoz B3y WRE (12000 = 1 WA © 155 Fxsto] Adyd
]

[H

2% WHE INoR FAT 5

;O
T

188 B dtgo)] wE E3)dby g Alxdlo] A8% SSD(Solid State Drive) A]~¥l

EEwo|th, &= 188 =3, SSD AlAE(2000)> EAE(2100) 2 SSD(2200)5 Eghgtl. SSD(2200) &
Z AIH0DE T8 T2E(2100)9F AZ(SIOE FaL v, 1Y A9E(2002)8 T8 ALPR)S 4
%D}. SSD(2200)&= SSD HAEZ#](2210), H49 ZA wRa]E(2221~222n), BFE A AX(2230), 2 H
W 28] (2240) 8 £3F ‘JD}.

QA Ao T HolF

1, Uol' ﬂllo

B o> e M
0]

SSD AEEZ2(2210)+ Z2AE(2100)2HE 219 AS(SIQ $Hdte] B9 ZeA o 2e5(2221~222n)S
A = Uy, HFo A WEEE(2221~222n)2 SSD HEET(2210)2] Alojo] we} 213 & ¢
g = k. drHoz, Ho ZA 1*&5(2221~222n)% =1 A = 155 #Fxste] A9 HE-~
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B EZRIR S Ve R

(&

239 542 248 & ok,

B2z Ad ;é]'i](2230)}: A< AGE(2002)E E3l ‘*5(2100)9} AAEd, B AY 2]—;1](2230)}: FAE
(2100) 25 AAPIR)S A=, 4 4 vk, Bz 19 F(2230)= S2E(2100) Z5F-E 9] A &5
o] Y&3atA %Lg 749, SSD A]2=E1(2000)9] HHLE& xﬂ—g’—ﬁ 2 Qth, oAHdow, Bz AY %]'X](ZZSO)%
SSD(2200) Wil f1A e 9lan, SSD(2200) Htell A %= vk, o 59, B A FA(2230)= #d
Bo 938, SSD(2200)0] Bz AL AT 2 gk,

W3 W R (2240)F SSD(2200)9] WH wHRHYR st o& 5o, HH WEF(2240) = F2=E(2100) 25
B A9 dolE T: B0l ZgA] e S(2221-222n) ZHE A E dHolHE A ARSFAY, ZA W
2E(2221~222n) 9] wE} dHlolH (& o, w73 ®HolE)E AA AT 4 Jrh. ¥ =2 (2240)= DRAM,
SDRAM, DDR SDRAM, LPDDR SDRAM, SRAM &3 22 34 wlXg] H= FRAM ReRAM, STT-MRAM, PRAM &3 &2
%Q%@ uﬂ},'_ =0o TS]—B‘]— /\ o]u}

T 195 2 e mE B3 W2 Alxdlo] A& AR AXHS HoFE EFEo|T) 95 Hx
S AFRR A AEN(3000)S o Zg Aol EEAA(3100), WREE EE(3200), MELA &(3300) ~Eg
A BE(3400), 2 AFEAF AEH 0] ~(3500) 5 EFSHE.

of Z| Aol ZRAAM(3100) = AHEAF A|2¥(3000)°] *3tE FA 245, $H9AA(0S; Operating System)E
TEAZA F Stk dAHez, o Fg Aol d ZTEAA(3100)E AFEAF AlZ=EI(3000)°] EFE T LAES
Aojsts ZIEEZHE, JHIANAE, 289 X 58 23T F doh. ofEg Aol ZEZAA(3100)= A=H
-2-3(SoC; System-on-Chip) o2 #| &= 4 Ur}.

WRe] RE(3200) ARERF A[2=FI(3000)8] FHIEE, 2 wEy, HE WEey EE g mEgR 23
F Auh. HREE] RE(3200)2 DRAM, SDRAM, DDR SDRAM, DDR2 SDRAM, DDR3 SDRAM, LPDDR SDARM, LPDDR3
SDRAM, LPDDR3 SDRAM T3} 2o 3bA aid o~ w|Rz] i PRAM, ReRAM, MRAM, FRAM 53} 7o E3|uhA
AR A~ WEYE 23T 4 vt A HeR, WEy EE(3200)v= cNE Al ZZAA(3100)2F POP
wAlom 718" 4 AT

UES A 25(3300)2 9% AAEd $4s 83T 5 v, dAadez, dEAA 25(3300)2 CDMA(Code
Division Multiple Access), GSM(Global System for Mobile communication), WCDMA(wideband CDMA), CDMA-
2000, TDMA(Time Dvision Multiple Access), LTE(Long Term Evolution), Wimax, WLAN, UWB, &F%F2, WI-DI
I 2 T S YT F vk daHo®, UEST BE(3300)2 ofFE Al ZRAA(3100) E
2 U
ARl REGON)ES WoHE A% & A dE So), AEeld REGBH00) ojEFelAcld ZzAlA
(3100) ZH-E 2% vlolHE AT F Qdvh. BE 2EFA] EE(3400) 2EZA EE(3400) AFE o
oJHE o T Aol L2 AA(3100)2 HAEs 5 Jrh. dAHoR, ~EEXA] RE(3400)-> PRAM(Phase-change
RAM), MRAM(Magnetic RAM), RRAM(Resistive RAM), NAND flash, NOR flash, 3% %2 NAND ZA| 53 &
< B3 REA w2 /\Z}i TdaE g Ay, JAFo R 2EFA BE(3400)2 EHgo E3ubyd w&
% 13, H4o B3y wEE AAES X 1 WA X 1585 Hxsle] dyd T2

o(|

i):‘
_):‘
w
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o
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E
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rr
12 o
2
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EO
vy
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X
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rlr
to
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o
fr

El ,
2} T e AP*Q“Z} ‘Qiﬂ Aol 2ES X 9\15}. AHE-A} ‘ﬂaiﬂo]i(%()())E LCD (Liquid Crystal
Display), OLED (Organic Light Emitting Diode) XAl =], AMOLED (Active Matrix OLED) 3A] #=x], LED,
2IA, BY 3 £ AR 28 AHHAlo]~ES X3 4 Q).

ded 2 2w A dsel A, B3 Wz FAE 5o Zz2oaw 535S £3es WA
T2 s 7|Nte s o) dojx] HolHE AduE =il d2d vxe dsd Zzagd o 3l
oo W, =92 vixe] A= Addgd vRg dge] ekl B ZraY sAEs SAH R 35}
a, =R vEe A= adE Z2aF Sl me} Ve s Z2aF dste] dads 24T 5 3l
b, T2 Sz Fd Azte] gFEHER, P dee e 298 vRdg ARV Add.

w e A A

ol
=2
X

AR A4 el makel Amsigon, ¥ wnel WA Hol e
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o] 7bssitr. e, B oubgo] o= Ad 2
W ofye} o] o] S glet #ed Agel os) Aok & Aol

gud

110 : =g A oy
120 @ oj=¥ 2 =Y
130 : Alo] 27 3=
140 @ #% w7

150 : Ho]#
160 : Q=9 3=
Vpgm @ TR M

Wiy @ 35 A

L=34)
EW]
100
ADDR
140 1/20 110
SSL,
WL,
Voltage | | Address GSL
Generator Decoder Memory Cell Array
130 BL
CMD — Page Buffer 150
Control Logic Circuit t
o /0 Circuit ~—160
DATA
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k1

k1

52
BLK1
STR
sl ], ]

TSN R
IV T D N
L RSN
LT RSN
T D
IS TH N O I
LTI S
TN RN

BL BL BL BL
3

( Start )

y

Receive CMD,ADDR,

and 1st page DATA

~—S110

Y

Perform 1st program

operation based on

Vpgm1 having 1st pulse width

~—S5120

y

Receive CMD,ADDR,

and 2nd page DATA

—~—S5130

y

Perform 2nd program
Vpgm2 having 2

operation based on

nd pulse width

~—S5140

End
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Erd
# of cells
E
Vth
1st PGM————<Z
# of cells
Vth
2nd PGM———— <=
# of cells
! f f Vth
Vvfy21  Vvfy22  Vvfy23
EHS
Vol tage
Vpgmin
Voqu!3 [1st PGM]
| Vpgmi2
AVpgmi} |~ Vpgmi1 .
[l [ [ N
i) \\ Time
T vty
Vol tage Vpgnan
Vpgm23
_________ Vpgm22 [2nd PGM]
AVpngI Vpgn21 .
I I \\?// Time

T2

Vvfy21~Vvfy23
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NS4

e
[=)

B
H

P
SHENCICIEONCO] g
ﬂm(

5 _
@l@le|ele|o|ts

Selected WL

WL

Unselected

]
\

Time

t4tb
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NS4

e
[=)

H

Vpass

Vpgm21

-
=
o
(O]
—
O
[
(]
(%2]

Vpass
Vce

WL

Unselected

V1
Vpass

Time

t10

t9

t8

t7

t6

_23_



10-2016-0087431

[

=

=

H

e
[=)

# of cells
)
Tst PGM————> < 2S¢ Vth
# of cells?
E P11
Vth
2nd PGM————<
# of cells?
t t t t t t t Vth
Vvfy21 \Vvfy22\VvTy23\Vvfy24|\Vvfy25(VvTy26|Vviy27
3rd PGM————><=—Z_ """ "1 "\ 1" 1-TCoi-czis=-
# of cells
E P31} [P32) |[P33| [P34] [P35\ (P36| (P37
= t t t t t t t Vth

¥ Vvfy31 Vvfy32 Vvfy33 Vvfy34 Vvfy35 Vvfy36 Vvfy37
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EHI0
Vol tage
Vpgmin
[1st PGM]
Vpgm13
| Vpgmi2
AVpgnid | Vp 11_H H
[ [ [1 N
Vth
Vvfy11
Vol tage Vogn2n
Vpgm23
2
A Vpgm22 [2nd PGM]
AVpgm2I_ Vpgm2l
H/_/
Vvfy21~Vvfy27 Vth
Vol tage
Vpgm3k
Vpgm33
- Vogn2 [3rd PGM]
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