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HE(P12, P14, P16)T T A=W, A 1 Z2 % (1st PGM)o] S5 ¥},

A 2 TRIaPY(2nd PGS Al 1 ZERIaHW(Ist PGMo] gE5F AEE(P11-P17)E Fu ALI AHs
(P21~P27) 2 AZZa3, 7], FEEP21~-P27)S, = 1o =AlE nfe} o], A7Ae] 27 nxle 2=

= A-E & ovt. F, Al 2 TRaHW(2nd PO Al 1 T2 (Ist PADANA T2 3-H|E dlolE
E AZzaRsY. dF 29, A 1 T=aY (st PADY AE(P1DE Al 2 T2aY((P2D) AH=2 A==
afEa, 71 AREA, A 2 ZE2IHY(2nd PN FE(P2D)o] t§ete EEHS AxE, A 1 ZEaHY
(1st PGS FEf(P1D) O] tf-53dl= YHAY AxHt F3A0. o8& 22, A 2 237 (2nd PGM) 2] e
(P21 AFs7] 93 A5 AgOR2Dol Al 1 Z2adhW (st PGDS AH(PIDE AFs7] 9% A5 A

—
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

S5S0ol 10-1893145

(VR11) BT} =},

AA oo golA], A 2 T2 (2nd PGM)S ISPP WAoo 2 Fadt),
2

AL ool dojA, Al 2 T2 (2nd PN AF T2A BE Z2a e s Wd g5 52e 53T
F A, BE 203 FJUEP21-P27)9 T F&e] A% daFHd, A 2 29 (2nd PG O] FEFH T

A 3 Tzad F2(3rd PSS A 2 TEa#W(2nd PAo] S4EH AHE(P21-P27)S Er AWd AHE
(P31~P37) & AZ2asch, oA, AElE(P31~-P37)2, = 1o Z=A19 vle} o], Al 2 TR (2nd PG
D ¢l MR & 87 wilE ZeF AR & vk, S, Al 3 ZEa#W(B8rd PADS Al 2 TR
(2nd PG OA ZEaE 3-HE HolElE AZRadE. dF 5o], A 2 TEa%(2nd PGS AHEl(P2

= A 3 Z2Z W (3rd PO AEN(P3DE AZ2 oA, 7 AFAER, A 3 T2 18 (3rd PGM) 2] AFHE
(P31)°ﬂ hgahes TEAS AEE, Al 2 T=aW(2nd P2 AEl(P2D)d t-$3ts FEAYS Atx R £
A, g2 22, A 3 22a#%(3rd PADS FEHGDE A58 93 A5 AGOR3De] A 2 Tz
(2nd PG O] ZEl(P21)E HF38H7] 98 5 AF(R2D) ET}; FT.

AA oo goiA, Al 3 T2 (3rd PGM)E ISPP WAl o2 S8 g},

AA] oo oA, Al 3 22 (3rd PADS A
P

3 A4 RE 203 U5 dE 4F 548 FI
v e ZrIOY ZEE(P31-P37) o AT Aol AT kY

A, A 3 ZEa8W(3rd PGM) o] $FFHTE. o2
A, HFTAQ -HE ZRag Fao] gnH.
AA] oo lojA, Al 2 **i:’—r’/ﬂ‘:”(an PGS 5 AQEANA Al 3 T=aY(3rd PGS St As A
dER %7}0}5 Z5(d2 . 'VR31-VR21')<, ] 2oy (1st PO AS AJEANA A 2 T=
W (2nd PG 2] W53k 7&% AGER Z7I8E ZE(HE 9o, 'VR2I-WRILHELT F& £ duh. =, 4 3 =
27 aﬂug(:srd PGM)o] Al 2 T2 1% (2nd PGM) Bt} ALaA T2a8E o= ),
o2 A odd] oA, Al 2 ﬁilﬂ%ﬂg(zm PG ] HZS HALEA Al 3 ﬁilﬂﬁ“‘(Srd PGM) &) ti-&-3h= A
= AgER IUEtE FE(AE , 'VR31-VR21")S, A 1 Z2T#W (1st PM) Y S AYGSoA A 2 =
Za#HY(2nd PGS WSl HAS AYER I76IeE FE5(AE £, 'VR21-VR11' )_HJJr Be 5 Y. =,

A 2 TR a9 (2nd PGM) o] A 3 T2 1Y (3rd PGM) Rt} MEeA =219 4 g},

T 19 Z=AE Al 1 22 a9 (1st PG 3-HIE dlo]H & Z 213 sk), é}z]b, B odio] A 1 T2y
(1st PGMo] HF=A] 3-HIE dHo|HE Zzaaditiy Aehd ot girh. B wgol A 1 2324 (Ist PGM)
< 2-¥E ol & ZEIa3Y £k vt ofF, 2-H|E do]H 9 A 1 R (Ist PADC] = H F, A
2 Z2aW(2nd PGS 3-HE dHo]E & Tzt Zlo|t},

=}

3 EAR s Ax=ady B4 (Ist PGM, 2nd PGM, 3rd PGM) o=

g3 Ez2lo] HlEA] 3 AR FEEHE Xz gy wog 3
o AgtE "o Q. B iy g FXe XHolk 2 WAR FYPFH = AT 2oy Haor S
=)

o i v K
o
i
32
.,

' QL‘
X
53
f
m&
ol
i 10 g
«

5 Z
lm r
n% GE

Horf
il

of mhe ATzaYY WHOR FYHE TR
sy

12eA) o

22 AE Holy grel tsshs & H
% 3 WAR FYys ZRIOYPYER HAE.

1o
IS
[o
o
ol
q
pil
H’
lo
Sl
@
2
S
>
<
il
=

L 1o EAR 2209 542 ldHos dues] A% vne As9s 9
2% FESW, v AXR10e My MEel A0 2 TRL Aejshs WEel Ael7)(12

AU

ool mE a9 A2, vy A[2"(10)9] WH f(112)d gEE dHolEE 4% o
Wzel Z(120)2] SLC(single level cell) W3 49 (122)0] ZZa=Ad 5, FFof H|
(120)¢] MLC(Multi level cell) AF&=} dlo]E] 44 (124, o|a} 'AF&A; dlo]E] 944
PGM), A 2 TR (2nd PGM), 2 Al 3 ZTE2HW(3rd PGS ¢AH o8 TR W
(112)2 ] (DRAM) =2 o ~F(SRAM) T3 22 a4 v FXd 4 drt.

AAL el Q1A SLC W F9(122) 2 AHEAL HlolE 99(124) T 4S5 WATo=A T7dd 5 JUH.

Al HSEA wEe] A (110) 9] AREAF dlolE g (124)= oA A

3 = SRy
A, ARSAE HlolH 99(124)& Hre] S5S(BLKO-BLKI, iw AdT)s 29

= 29
39 X

e

bk
o rlo
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

S5S0ol 10-1893145

¥}, gz ~EyYEL, ~E™ AMY gl(string selection line;

=5 (BLK0) S, Ho REHS A
EWA2H(SST), 57 A=dRISML0~In, ne AdF)d] A== 9] v

SSLyel 2= = ~EY A
2E AEOCO~MCm), 2 FH=

iy
o
2&
e 0

2l Ql(ground selection line; GSL)®l A4+ HA A8 EWXAH(GST)
5 XFst. or|A ~EF ﬁﬂ EWA2E(SSD = E49 B EgClE(BLO~BLn, ne Adg)e AZAF L, H
2] e EWMAAH(GST)E TF A2 H<l(common source line; CSL)ol AZARAC. or|M, &% 422~ @kl
(GSL) CSL =gl M(=AH A ) 25H FA AY F& CSL AG(dE 5o, dddh S f9gs +
o}.

A= IEWLOI) 212t Ade Hwe AE
g A3,

o
©

lol et #Erh, o}7]A Wme] A% 2e 3-HE blol

= 39 =A1E EE(BLK0)S & H|ETFQ] F*%(all bitline architecture), % o|H-9= HEZQ F+Z(even
odd bitline architecture) % o= 3= FdE F Ao}, A, & HEZR] B o]H-2& HEZS] x4
gk F0 A AL AR Edsiden Fugdoez A%td "= 55 W% US 7,379,333 4 A
2 Aol

SZAEA AT, B g o] EE2 Ff HEZQ -X(shared bitline architecture)@ F+dE % AT},
o7IA T HEZ]] Fx2E ] HIEZRRIY Holk F Je] ~EFE] AAHT).

shE, & 29 ZAIE SLC M 99(122)2, & 39 ZAlE EF(BLKO)9F TUs Fx2= Fdd Holk she
B5& ¥3stth. SLC W 99 (122)00A4] wWEe A5 1-H|E do]HE A3},

% das I 3o AlE AREA HolE g (124)9] of= shte] v Ae] AFE= 3-vIE HolEdl that A
A dE ioﬁ—% Eoltt, = daE Fxopdl, ZEIere] dAE(Ist PGM, 2nd PGM, 3rd PGl &7}

[e}
T 4as
S(P1-P7) 9] AXELS Fa ),

e —
i
Jju
[kl
f
I
n%
&

2 FEE)ANA FH¥IE(most  significant bit; MSB)&= dlolg  '1'e] wi-gsta, FIHH]E(center
significant bit; CSB)& dlolE '1'el th-53ta, dF$I¥]|E(least significant bit; LSB)+= dlo]g '1'e] &
gtk =, ol shte] wWRE Aol A7 AEj(E)dl Jvhd, wEF AL doly '1'e] FHHIEWMSB)7F A H
L, dlely '1'¢9] FIHIE(CSB)7F A= ar, dely '1'9] shIH|E(LSB) 7} A% Holt),

A1 2203 Fal(PDA W EWMSB) = dlolg '0'o] tl-&3st, FIMIE(CSB)E dlolg '1'ol ti-g3staL,
SFHIE(LSB) = dlelE '1'o] &3},
A 2 223 JeE(P2)olA IV EWMSB) = dlolE 0ol tl-&stz, FIHMIE(CSB)E HolE '0'ol g5k,
SFHIE(LSB) = dlolE '1'eo &3},
A 3 xz23 FeEl(P3)oA N EWMSB) = dlolE '1'o] tl-&st, FIMIE(CSB)E dlolE '0'ol g3k,
SHIHIE(LSB) = dlolE '1'o &3},
A 4 2203 Fe(P4)A N EWMSB) = dlolE '1'o] dl-&st, FIMIE(CSB)E dlolg '0'ol g3k,
SFAIHIE(LSB) &= dlolE] '0'ol of-&gtrt.
Al 5 Z23 JeEl(P5)A N EWMSB) = dlolE 0ol tl-&stz, FIMIE(CSB)E dolE '0'ol g3k,
SFAIHIE(LSB) &= dlolE] '0'ol of-&gtrt.
A6 223 FeEl(Pe)olA M EWMSB) = dlolE 0ol tl-&stz, FIMIE(CSB)E dHlolg '1'el t-g3star,
SHSIHIE(LSB) &= dlolE] '0'ol of-&gtrt.
A7 2203 FE(P7)A N EWMSB) = dlolE '1'o] tl-&st, FIME(CSB)E dHolg '1'ol g3k,

SHEEWLSE)E dolE] '0'el o3,
% ao] =AY FE A FUEE, PIPDA e FANEWSE), FMECSE), SANELSE)S B
= ool Aol Buelt. ¥ wwel BE Agte] AEIE(E, PIPIO] Ugah ASHEWSE), FIECSE), 89
IEAsB)e BAE Hare xFew T4E & Y.

% 4bE % 30 £AE AR dlolE] G(124)9] ol shtel vime A AFsE 3-uE dole] B A
2 A E BolFE mHolth % 4bE FES, 274 FW@E deld 1l Westm, A 1 2z

ol
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

S50l 10-1893145

FE(PD= wlol® 110"l tigstar, Al 2 =2 ZEj(P2)= HolE '100'0] thgskal, Al 3 Z2IF H
(P3)+= ol '101'el whgatar, Al 4 = AJE(P4)= dlolE] '001'el wisskaL, Al 5 LRI Ej(P
5)i= dlel¥] '000'el w-g-8taL, Al 6 ZRIF JEj(P6)= dHolE 010"l thSstal, Al 7 L2 FE(PT)=
dlo]E] '011'el| dj-&3hct.

T dee & 30 =AE AREA dlolE g9 (124)9] o= shbe] wEE] Ao AFEE 3-H|E dlojHd tigh A
3 AA o E HAFE EHoltt. & 4c§— e, 27 ddE)E doly '111'el Westa, A 1 T2
AHE](P1) &= do]E '011'011 m%—a}z, A 2 zizeu AEI(P2)= dlolE] '001'e] wlgatar, Al 3 ZZ 1w AbE

ZEa9 Jel(P4)= dlolE '010'ol tigakar, Al 5 ZEF AFEi(P
5)& dloly '110' ] ﬂl%—s}ﬂ, xﬂ 6 =15 AFEf(P6)= dlolEl '100' el t-gatar, Al 7 ZEIIF AE(P7) =
dlo]El '101'dl th-S-3}.

% da, = 4b, & 4colM & ¢ Qo] AREAF HolE de(124)9] MRy s 772 JHREMSE), T
E(CSB), SHIE(LSB)E Adavt. wepA, AREAF HolEl G (124)04 shte] fl=eiele] A2+ m=e

A (52, HAojA)o] Z2ald 9, 3 7le] H oA & (LSB page, CSB page, MSB page)©] ZZ1=HT],

T 5v 2 gl AA de wE AR dlolE] F9(124)9] T2 FFA A= AT WEH (address
scrambling) & A A S E HoFE EWo|tt. & 58 =¥, 7 =eIEWL0, WL1, WLz, ...)d &3t
= HxEg Ase 3 o] Ho|XE(MSB page, CSB page, LSB page)o] Z=2IHEIL, 3 Jo] #Ho|X]E(MSB
page, CSB page, LSB page)> 3 ©AIZ(Ist PGM, 2nd PGM, 3rd PGM) <FdqH= T2l FZo=
2T,

= 50 =AIE vRe} Zol, ol Ftel Y=iel(dE B9, WLo)ol t23dt= 3 MY HolXE(0,1,2)e TR
#g=(1st PGM, 2nd PGM, 3rd PG A&HH o2 F=x] gfa, Hojk she] v fl=gRl(dE S°, L1
F&WL2)9 Aojx shue] 2w o]Fd thg wAle] 2ol FaEr).

A2 S0, A 1 Y=EgI(WL0)e Al 2 TE 8% (2nd PGS, A 1 Y= (L) A 1 ZE 1w

PGM) o] <AHHo=m Faxx @i, Al 2 Yl A 1 Z=aW(1st PADe] 3+ Eoﬂ

Fdn, 123, A 1 guEgMLoe] Al 3 22w (3rd PN, Al 1 A=el(WLo)e] Al 2 ==y
(2nd PQM) ©]%F ALste] FaE A ¥, & 5o LAE npe} o], 111 2 FrEEJILD ] Al 2 T2 (2nd
PG o] ¥ & s,

L 59 E=AE oEHs 2FFELS Al EFeith. B ERo oEgs 23R EYS ke 7EdE F
Utk A, oJEHE 2afEHe d Fo] A AL AR EdEeH, o] FH9 Fa F3o
2 Z4%E v 52 (S 8,027,194 @ E3F w2 T B3 US 2011/020581, US 2011/0222340)4 A= Ho]
=

ool AA] oo wEg T2 52 B EAl(block copy)oll ©]&E 4 th. 97| EF HAl= HF
A wEze] A9 7k 9 (copyback) 52 F2 MR (merge) B2 A o] €E 4 Q). o7|A WA FHE A
A% F /e EFEY RS HoHES NEE 522 T2 S gu|g).

L 62 B 2ol AA] de] wE w3 v gxe] WA s2E Jfddor AHetr] e Edolt. =
6= Fxstd, #A T2 thgd Zo] FadEnt. A9 HeE Agte], ESEL 49 £ HAER T
Aot 7pgeiaet. 2 od o] w3y wRe] G (= 29 120)9 AREAF HolE 99 (124)¢] HEE] AE
of A7dE HolE 7}t 3-H|Eol7] wiite] &g #Ho|AE ZZel= sHHIE #Ho]A(LSB page), TIHIE HolA
(CSB page), A$IHIE #H oA (MSB page)E XEFstr}. T3k, A «ﬁ/]ﬁ oate] A 1 A2 BEO oF go
HE zt= A 1, A 2, 2 A 3 #Ho]A(PPN11, PPN12, PPN13) @ F& dHo]E]E 2zt Al 4 #H o] A (PPN14)E 2t
i, A2 22 EELS FE dolHE 2 A 1 Holx(PPN21) ¥ F& dHolHE ZE A 2, A 3, 2 Al 4 5
o] X S(PPN22, PPN23, PPN24)< zt=tlar 7}AS AL olgldds 48 HolEHE z2t= wHolx:= %;c‘z o] ] ,
a2 HolHE Zhe HelAe Fa oAt F-230n.

A Fe] FHEE, A1 A 55 fa& Fo|AE(PPN1L, PPN12, PPN13) % Al 2 &2 559 f&
A (PPN11)7} Bl E52] #o] X &(PPN31, PPN32, PPN33, PPN34)2 Z}7} Aaxl A2 Z2 13
5o Zzrag Ao s, Al 1% Al 2 &2 E552 &7 s3] sIdn.

L 6olAM= =g HolAd ek WA Fzfo] =AEAT. sARE T
o =2 HolAd tE MA = FAFE Aotk i, wA] Szt tigk Fu AR A2 AR
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

S50l 10-1893145

d3Fglon, o] 299 Fu F3o® Agd v I/ 53 WMEE US 2006/0179212, US 2011/009932691 4 A

39 Aoltt

%72 % 20 EAE WFMA dEe] FH(120)9] B2 2AL el g Al 1 A4 E melFE mwolth,
W72 FESE, BE B4 e, ¥ 5o mAE ofmds ~aa8YR BAR £AR T2yl £99
o,

25 mA gge o ol FAEth ofdel: Mol HelE siske] A=A A 1, A 2, Al 3
3L

T 3ol &2 E=(Source BLK) 22 3 #Ho]AE(3 pages; 0, 1, 2)°] HHIHD). 44714 0, 1, 2 &

, &2 BF0] FHojk shte] fugdle] AZE W AE25Y T Al 1 #olA|(1st page), Al 2
#H o] x](2nd page), Al 3 o)A (3rd page)ell W& 4 Jtt. odE &9, 0, 1, 2 Fo|A &, 22 EF9 3y
o] fl=gilel] AZH HMEE AEEFY 53] SHHE F o] A (LSB page), TIHHIE #H o] X (CSB page), &
HE #o]x](MSB page)ol]l &3 4 Atk . el&x #Ho|A=(0, 1, 2)& 242 Oﬂﬁiﬂ A€ 5 B Y=gl
(WLj-1, j& Aol ddstes HY d9o= WIHET. 7|4 Wy g9, ol H7Au, 43 dd Ads
o] & 4= 9lt}. o]F, W HE HolAE(0, 1, 2)°] Y=HANLO) dAH H= FA ST T A= A
1 =27 (Ist PGM)O] FREHD).

o]F, Aol ahte] A ES(Source BLK)OE o2 3 oA =(3 pages; 3, 4, 5)°] HHFAXHB). A
HolXE(3, 4, 5) 77 o7t AR T e =1Ll t&ste My d9ow W FEn. ofF
HHHE HolXE(3, 4, 5o YA A2 wEe AEz Z2aalEes, 4 1 Z2aIY(Ist PG
Dol FAHHD).

= H

TR W E(Ist PGM, 2nd PGM, 3rd PGM)o] ¢+5¥ uwj7tx ¢ 3Avrs 71487},
o]
_‘5}

o, B H=ZRILj-Dell thgdhz #¥ ool HHH e W% 1, 2)& ol&ate] =2k (Lo)el
A 1 ZzEadW (st PGl FlE wEy AES Ty AEsHA Z2 A]?]E Al 2 L2 (2nd PGM)©]

o]F  AHolx }el A2 EE(Source BLK)oE & T2 3 #H oA E(3 pages;: 6, 7, 8)°] AFAXH®). 97
2 HelAE, 7, 8)2 Z7 o7t AAE F Bl JEHAWLj+D el t&ste WY Fgom Wy e,
15, Biggd HolXE(6, 7, 8)o] J=gA(WL2)o 949 Hrg AEZ TalgsE, A 1 Ty
(1st PGM)©] FFATHD).

(]

o], Bl Y=EI(WLj)eol tl-&ske W o] WMHAEE HoAE(3, 4, 5)& o]&3te] J=aFAWLL) ol A
1 =239 (I1st PADe] F33d wEy AES Fu MEsA 25k Al 2 Z2 a7 (2nd PG o] 533
HAH®).

o] ¥ Wy gE HolAS(1, 2, 3)& o]&3te] =a}el(WL0)o

, B A=k (Lj-1Dell gk H3 ol
9l 2 EEZEH“](an PaDe] FaE wme] A5

N

A Z2a3A7)= Al 3 222 (3rs PGM) ©]

FHATH@). o2 J=gFA(WLo)el A 1, Al 2, A 3 TE2HHUE(1st PGM, 2nd PGM, 3rd PGM)o] &5 %
oy A %Ea}ﬂ%(wu, W2, ...)%E SAME oz A8E Ao|}.

= 70 =AE upe} o], dhube] Y=gkole] BEE 3 vAe] TR E(Ist PGM, 2nd PGM, 3rd PGM)o] &
&40 FYHXA| =),

Eodlgo] BE Eal e BodExog PHE 3 gAe T2 (1st PGM, 2nd PGM, 3rd PGS =35}
7] $18te olg] FAE HoAES HHP F=vt

T 8at & 7o EAE EFE EAF WS o] &35t wWEE AIZFI(10)e] s Al 1 AA] dE BHAgFE EEL

oltt. = 8adlAe AR WE Hste], st A YrEpl(124 1)l &3t Fo]A=(LSB page, CSB
page, MSB page)o] B}l Y=2kel(124_2)o W83t o] A S (LSB page, CSB page, MSB page)® T ZI1HEH =
AL EA g

L 8as FxSHH, EF B4 HS tgd Aok A2 (124 Do) d49 vEe As25EH SeHE
#H o] % (LSB page)7t e8] H #Heolx] WM#(126)0] AFHATHD). #HolA] HFH(126)e] #7F SFAHIE FH o]
(LSB page) &= ®lEg #10171(110)9] o# A4 IZ(11DE AFHAH@). o= 44 21D EFH SHHHE
#H o] %] (LSB page)oll thgt o7} AR, o] HAHE U E H oA (LSB page)= H¥ A(112)e] AFHTt
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

S5S0ol 10-1893145

(®).

UEom, & fuEel(124 Dol d29 vy dE=5H FIIHE # oA (CSB page) 7t ¢13xl F o]~
H 3 (126) 0] AFdt(@). FHeolA] W (126)°] A4 % %{t’]‘z #H o] A (CSB page)= &2l Ao17](110)9] o
g AA 21D AFEHO®). o A4 J211D)2FEH FHHE A2 (CSB page)ll it =7} AA
war, o2 A FIME Ho]X|(CSB page)= W E”(112)01] AEAH®).

Ugoz, 22 gugkel(124 Dol 949 mxe] AE2HE AHE Ho] A (MSB page)”} 987 F #H o)X
¥ (126) 9] AGEH®D). oA W (126)°] AgE AHE oA (MSB page)= mlEe]l A|o17](110)<] ©l
7 A4 IR(1DE AFHAH®). ozl A4 2 (11D ZF-E FLHE Ho] A (MSB page)ell tigt o7t H4
Ha, o] AR AYHIE H oA (MSB page) BH #(112)] HALHTH®O).

olmx, Wz A(112)0] HAZAoZ FAH U E oA (LB page), FIHIE || (CSB page), A$IHE
#H o] 2] (MSB page) 7} A€t}

o], Bl fJ=giel(124 2)0] JZAE WRy AEZ, Wy #H(112)°] AFE M E H o] X (LSB page), &3t
H|E Ho]%](CSB page), F$IHIE H oA (MSB page)E ©l&3te] 3 @Al =W E(Ist PGM, 2nd PGM, 3rd
PADE S = ZRa F2bo] et

AA, A1 Z2adY (st PADol AlZtETh. W3 F(112)0] AFE 3HIHE H o)A (LSB page), FIHHIE 7
o] A (CSB page), AHHIE #H oA (MSB page) & Ael|= #H oA Bz (126)°] HEHI(W), B =241(124_
2)o AZd® Wz AEZ A 1 Z2aY (st PGDo] FHATHD). AA oo glo]A, oA W (126)+=
Aol 3 HolA 9 HolHE AFEE 1FHE £ vt gdgoeR, = 79 =AY o= AafEYd e}
Al 2 2 (2nd PGl Al MF #A(112)e] AGH SFME #Ho]| A (LSB page), FTIHIE #Ho]X]
(CSB page), “FSIHIE o] A (MSB page)= el #lo]x] ¥ (126)el] #AF¥ (@), el H=eQl(124_2)
AZE WE A2 A 2 Z2aY(2nd PADC] FHHATHB). dFoR, & 7o EAEH =g 239G
go whel Al 3 2 (3rd PG el AlFHE T, W F(112)0] AFE SHIHIE # 0] %] (LSB page), FIHIE
H o] 2 (CSB page), FHHIE oA (MSB page)= A= Holx] WFH(126)0] HEE (@), el =<l
(124_2)°) 9449 wwg A2 A 3 T2 (3rd PG o] FHHATHD).

T 8aol T=AlE B AR U, dhube] Ak f=aQl(224 Dol o8-8k 3| o] A& (LSB/CSB/MSB pages)©] 8t
o] Bl YEEiel(224_2)0 AAE wWREE A2 T2 A E S ZASY. AR, B ige] HAL by
o] Rt=A] of7]el] Agkd da= vk, & 2We HAF e, 4 a2 fleeRlel igshs Ao
% el oAzt shtel Bl fEiele] A viRy AR ZRafd 4 vk dE 5o, Al 1 A~
Aeelel WSk SFAHIE A (LSB page), Al 2 22 HEelel] thE-8ki= W E o] (LSB page),
A3 & ERle] WEshs FHHE H oA (CSB page) 7} 3F ol Tgsks wlRe] MER
Tezadd & o

T
L
o2
2
ki)

[}

H]

B oarg ol AA] oo e B B Uy, wy (112)¢0 oy FAE SIME H )X (LSB page), T
HE 3 xR

E #o]X|(CSB page), &% H o] A (MSB page) & AF3| F+AoH7t, AZ2 WA 1, A 2, 2 A
207 (1st PGM, 2nd PGM, 3rd PGM))< 38 3tc}.

T gaolAle shutel A f=Eil(124.1D) 9] AR wlre] sl A4 ool (LSB/CSB/MSB pages) 7t 3tite]
Bl E=2hel(124_2)0 AAE viRe] AE= BAREG. shAw & g o] A Whie] whEA] of7]o] Agkd

[ AL

da= vt

Bodbgo] Bl wle ) Hojm 279 & EElEe] AAdE Wi A AdE dolHE dube] el
Fuilel 49 e ASE Hibd FE Qn

T 8be & 8adl Wl A|AE(10)elA FJAF W g thE A dE BHoFE ESEoltt. & ghelA=

Ade] HAgE flated, A 1 &2 Juadl(124 1a)el dH33t= Al 1 H A 2 Ho]XE(1st page, 2nd page)
DA 2 a2 YreRl(124_1b) el W-&3ske Al 3 Fel A (3rd page) 7t B A =2R1(124_2)e w3k H o] A
S(LSB page, CSB page, MSB page)®Z T2 E = 3}A4E A3

T ghE FxshH, BE EAL wre thew 2k Al 1 22 FEeI(124_1a)el dAE wmE] ASTRE A
1 #e] A (1st page)7} ¢80 F Holx] WMH(126) AFHAH(D). 4714 A 1 #HolA(1st page)= Al 1 &
J=gel(124_1a)ol W53k SHIHIE o] X (LSB page), FIHIE H oA (CSB page), $IHIE 3 o] %] (MSB
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

=50] 10-1893145

oin

page) & o= sfupoltt, Holx WM (126)°] AFE A 1 #e]A](1st page)= "R #o]7]1(110)2] <= g7
211D E AFAHO). oz 44 FJ2AIDZFE A 1 Ho|A(1st page)ol gt o7} A, oy
A A 1 #HelA (1st page)= HH A (112)e] AFHH(D).

So2, Al 1 &2 AEFRI(124 1a)d AZH wlRe AEZFE A 2 FHo]X(2nd page) 7} dEHT H HolX
W3 (126) 0] AFGHAH@D). 3714 Al 2 Ho]A](2nd page) =, Al 1 22~ FEekl(124_la)o] t-&3h= 3H9nE
o] (LSB page), FZHH|E #Ho]X(CSB page), AHIE FHo]A(MSB page) F o= 3dhtola, Al 1 Ho]A|
(Ist page)$b= ohE Aolth. =AHA AN, Al 2 H o)X (2nd page)w Al 2 &2 A=ek1(124_1b) el t-&
3l 3FSIHIE #Ho] A (LSB page), FZHIE H o] (CSB page), A$IHIE #H oA (MSB page) T o= dhfo]ar,
Al 1 #Ho]A (1st page) e ©HE AY F% A, ol Mz (126)° AgH A 2 Fo]A](2nd page)= = E g
Ao171(110)9] o8] A4 F2(11DZ AFAHG). el 44 S=Z(111)2FE Al 2 ]| (2nd page)°l g
7t A, oy AAE Al 2 Ho]X](2nd page)E WH HW(112)o] HAEHH®).

o, Al 2 A2 Judl(124_1b)el dAR wixy AE2FEH Al 3 Ho]A(3rd page)7t 187 FH FHo]A]
W3 (126)°] AGHHD). 94714 Al 3 #H oA (3rd page) = Al 2 Az FEkl(124_1b)o] W83l 3H9IHIE
o] (LSB page), “ZFRIE o)A (CSB page), AIHIE FHo]A(MSB page) T o= 3fuoltl. #Ho]x wH
(126)° A7FH A 3 #Ho]A(3rd page)= ™R A|o171(110)9] oz A4 IJ=2(11DE AFATH®). = 3
4 B Z(11D)EFE Al 3 Ho]A(3rd page)ol ik olel7t AG= L, o] 4w #| 3 #Ho]A|(3rd page)= H
7 F}(112)9l AEEAHD@).
ol2A, M3 ;(112)o] HFAoE HAAE A 1 #HoJA(1st page), A 2 Ho]X|(2nd page), Al 3 #H]A(3rd
page) 7} A7t

o], Bl HA=gl(124 2)o 4" wrz Asz, wn M(112)d A" A 1 FHo|X(1st page), Al 2 ¥
o]#](2nd page), A 3 #Ho]X(3rd page)Z o|&3dlo] 3 WA T2 a#WE(1st PGM, 2nd PGM, 3rd PGM)& <=3
Hie 2203 Fzho] fadr,

rir

WA, A 1 Z2 Y (st PA el AlFHETk. W A(112)e] A7 Al 1 #Ho] x| (1st page), Al 2 Fo]=](2nd
page), Al 3 o)A (3rd page)E 2HHZ FHolx W (126)d] AFHIL(W), EFA A=a}el(124 2)o] AZH
mgl AEZ A 1 ZR2aY (st PADo] FHET(@). AAl doll gojA, Holx BH(126)= ok 3 Ho]
Ao HolElE MRS FdE 4 ATt

Sog, T 79 =AY oj=ga AaREyo] wel A 2 T (2nd PGl AlFE T, W3 #:(112)9)
A" Al 1 #HolA|(1st page), Al 2 Ho]A(2nd page), Al 3 #|o]A|(3rd page)+ A= o] =] B 5 (126)°]
AFE31(@), e f=e4(124.2)¢0 2= W=Ee AER2 A 2 Z2 Y (2nd PO o] FFATHB).

kv

So7, T 79 EAE oga AgdEH wel A 3 TRaY(3rd PADo] AlFET. By #(112)9)
AE Al 1 Fo]A(1st page), Al 2 Fo]A](2nd page), A 3 #Ho]A|(3rd page)= AElZ Ho|x] WH(126)°]
AEH (@), B =41 (124_2)e AZE wxe AE2 A 3 T2 (3rd PG o] FAEHTH®).
dhge] B2 Exl e T ol A 9uglels(124_1a, 124 1b)d AZE A 1, A 2, 2 A 3 HolX
(1st page, 2nd page, 3rd page)o] M3 H(112)d HAFEHAT7} st Rl f=epl(124)0] AZH o
g AR Az aWEc),

o e

8ci= &= 8acoll wliLe] AJAE(10)oA HAF We] gk e A & HolFs E5Eoth. & 8collA
Ao AYE fst, Al 1 22 A=aR1I(124_1a)el &3k Al 1 #o] A (1st page), #| 2 &2 Y=<l
(124_1b)°ll th&stE= Al 2 H oA (2nd page), Al 3 A2 Y=dgl(124_1c)oll hgstE= Al 3 #o]A(3rd page)
7F Bl Y=ERl(124_2)0 tlSske #Ho|XE(LSB page, CSB page, MSB page)® Z2I3x+= HAHS
LAl gt}

e M

g

L 8cE FxSHH, EF 54 HS g 2ok Al 1 A2 EEI(124 1a)0 A2 E HEy AE25Y A
1 #Ho]x](1st page)7t ¢4 H #HolA HHA(126)°] AFEHD). 714 A 1 HolX|(1st page)= Al 1 &=
Yegel(124_1a)ol &3k 3HIHIE Ho]X(LSB page), FZHIIE H|#|(CSB page), AHHIE 3 o] =] (MSB
page) T ©l= ahifoltt. dHojx] W (126)°] A7FH A 1 Fo]A(1st page)= R A|o]71(110)¢] ol FA
R(1IDE AFHAHO). oy B4 ZAIDEFYH A 1 #Ho]A(1st page)ell thet o7} AL, o
A7dE Al 1 Hol A (1st page)t ¥ ¥ A(112) AFHHD).

a
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

SSS0ol 10-1893145

o, A 2 &a2x YEE(124_1b)o] A4 wEe AEZHE Al 2 Fo]A](2nd page) 7t &7 FH FHo]A
H 3 (126) 0] AZEH@). 714 A 2 Fo]A(2nd page)=, Al 2 A2 Pkl (124_1b)dl h-3al= sYHE
H o] A (LSB page), FIHE Ho|A|(CSB page), FHHIE FHo]X|(MSB page) & ol shitoltt. #Ho]x] W
(126)°l Ag% Al 2 #Ho]A|(2nd page) = HIEZ A)7]1(110)9] o8 A IZ(11DE AFHAHG). o] 3
4 FZ(11D)EFE Al 2 o)A (2nd page)oll Wt o7k A= i, e FFE A 2 Ho]A(2nd page) &= H
H H(112)0l AFHAHE).

Oggoz, A 3 A2 Y124 _1c)o] A4dd wEe ASZEEH A 3 Ho]A(3rd page)7} ¢13)% FH #HoX
H 3 (126)°] AFHTHD). 1714 A 3 Aol A (3rd page) Al 3 A Fekel(124_1c)o] thS3dhe= 3R E
H o] A (LSB page), =ZFH]E #H o)A (CSB page), AHIE FH oA (MSB page) % ©o]= sfito|t}. #Ho]x B H
(126)°] AF=E A 3 Ho]A(3rd page)= wWEa] Ao]7](110)<] o] AA IZ(111)2 ALHAH®). oz A
4 32111 Z25E Al 3 #o]A(3rd page)ell gt o#7F G+ a1, oz] FH Al 3 7oA (3rd page) = M
H FH(112)°l AFHATHO@).

ol=A, Wy A(112)o] HIFHoz FggdH A 1 Ho]X(1st page), Al 2 #H|A|(2nd page), Al 3 FHo]X](3rd
page) 7} A-dH T},

o]%, EM =gkl(124 2)o AAdE vz AEZ, ¥y F(112)o] AFE Al 1 Ho]A|(1st page), Al 2
o]#](2nd page), Al 3 oA (3rd page)S o|&3le] 3 WA TR a#|WE(1st PGM, 2nd PGM, 3rd PGM)Z 4=3)
He T2a¥y Fzbo] ¢=3H).

¢

AA, A 1 Y (st PG o] Algtdet, Wy 2:(112)0] AgE Al 1 ol (1st page), Al 2 FHo]#](2nd
page), A 3 #Ho]X(3rd page): AHE Holx] WH(126)0] HAEH (W), e =2kl (124 2)0 AZ24A
vy AEZ A 1 TRk (st Pl FFATH@). AA dol dojA, Holx v (126)= ZHok 3 H o]
219l dlolElE AR ES FEE 5 AUt

ggoz T 79 EAE ojudx AFWEY uwel A 2 2 (2nd PGM) o] AlFHETE, B3 #@(112)9)
AgE A 1 Ho] A (1st page), Al 2 #|°]x](2nd page), Al 3 Ho]A(3rd page) ZFelZ #o]l=] W (126)]
A4E (@), e Egid (124 2)0 Ad% wEe] AEZ A 2 T2 % (2nd PGM) o] F3ETH®).

o}

A

07 T 79 BAE oEgx g wak A 3 2™ (3rd PG o] AlZETH, W A(112)9]
b=l Al 1 #Ho) A (1st page), Al 2 #H o)A (2nd page), Al 3 #H]A(3rd page)= el = FH o)A W (126)]
(@), B A=e1e1(124_2)0 4% vre AEZ A 3 T2 (3rd PM) o] 3 TH(1D).

=

o o do

o
L)

mE

Frgo] B2 BHAL wbHo 4 e A& dEFIE(124 1a, 124 1b, 124_1c)o AZ2% A 1, A 2, 2 A
1AE(1st page, 2nd page, 3rd page)°] M F(112)d WAL A7, sfvhel e 9l=2kl(124) 4]
Wrg AdE2 AZ2aqAT),

[}

5
!

T 8a, &= 8b, & 8collA o] AAH H oA E(LSB page, CSB page, MSB page)o] w3 #:(122)o] A A=At
7F, Azl o]&Ht). ANk 2 Wo] wlEA] of 7] Adtd o E givk, B U e AAHE
o] X & (LSB page, CSB page, MSB page)E H|3|A]l wixg Fx¢ SLC ¥y Jdo] AALYLE vy ZZ 1A

|
222 5% 5, AZzadgUe 9% = o),

2«
i,

R 7ol EAE BE B Pue ol et vmel Az tE Al 2 84 A pelF: BEmol
L X 98 RESW, ofdst o] BF Babt Fawc.

rl

2 Egel(224 1ol A48 wEe AEZYEH S9HIE o] = (LSB page) 7t 187 F wHlo]#] ¥ ¥ (226)°]
FEHD). oA W3 (226)°] AgH SSIHE H oA (LSB page)= wIEE] Alo]7](210)¢] og] A4 3=
@CIDE AFEH@). o A4 IJR(211)ZH-E] SHSINIE o] A (LSB page)oll st ol#j7} A, o
4% 3F9InE Fo] X (LSB page)t thA] #Hol#A] W3 (226)°] HAEHTH@). Hol#| W (226)°] HAEH 3
E o] x| (LSB page):= SLC HF <d<f(222)9] A 1 ¥y f=gl(222 1o 2% wEe dE= ¥y 22
IREAHD).
geog, A2 gugel(224 1ol 2% wEg AEREE FIHME H oA (CSB page)7l 137 FH Holx
W (226)°] AFEAH®). =FHolA W5 (226)0 AJH FIHE #HO]X(CSB page) & wIE] Ao]7](210)2] o
2] A4 IR2IDE ALHIHE). el A4 3]=(211) ZFE FIHE #o] X (CSB page)dll et olzl7 4A
Ha, dg AAY FIHHE H )X (CSB page)E UHAl Ho]A] B (226)0] AFLTH®D). oA v H(226)°]
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

S50l 10-1893145

AEd THE H o)A (CSB page)= SLC B3 @ (222)9] A 2 By f=291(222_2)0 Add wxe] As=
Wy Z2IHETH®).

Ugoz, A2 gugiel(224 Dol 949 mxe] AE2HE AHE Ho] A (MSB page)7t 287 F #H oA
13 (226) 9] AGEH@). oA W (226)°] AGE AHE oA (MSB page)= mlEe]l #|o17](210)<] ©f
2] A4 IRCIDE AFHAHWO). oz A4 R (21D)ZF-E FLH|E H o] A (CSB page)ell tigt o7t H4
i, ofe] AAHE ASIHE H oA (MSB page)= THAl #lo]A] w5 (226)el] AFHTHW). oA W3 (226)
AEE FHE o] A (MSB page) &= SLC W3] 49 (222)9] | 3 5 §=}1(222_3)0l AZdH wEe AR
Wy Z2aaEci(@).

o] %, HIFWY wEe X (220)=, SLC HFH FH(222)e] AFH 3HIHE(LSB page), FIHIE #H o] A (CSB
page), “FHIHIE F o] X (MSB page)E #13L, 3% SHHIE(LSB page), ZHH|E H o] X (CSB page), FHHIE
H o] X (MSB page) &S 3 @A TRIahWE(1st PGM, 2nd PGM, 3rd PGSR 3 E= ITzaxl F2 o ue)
AREAE dHlolE 99 (224)9] M Yrekl(224 2)d AW ving] AER T2 oidth, oriA 3 g L2
WY E(1st PGM, 2nd PGM, 3rd PGM) = 7o ZAIE oj=g A~ HEH ] we} ¢},

& OH

2 oA AA] o mE 55 HAF W, oy A4 SHYIE H o)A (LSB page), FXH|E H o] (CSB
page), “FHHIE F o] X (MSB page)E SLC W3 <dH(222)o] A FAoh7F, AZ2 YA 1, Al 2, L A
3 T2 789 (1st PGM, 2nd PGM, 3rd PGM))<S <3P 3tc},

T8 ¥ 9‘: 137 H o] X E(LSB page, CSB page, MSB page)<S H&z] A|o]7](110 =2 210)9] oz AHA
2 (111 =2 21Dl A oy AAged. AT 2 do] wt=r] 7] Agtd o= g, 2 2y ¢ls

A SOIAE(LS page, CSB page, USB poge)®] e A4 FaAE WAL olwel 3R Al F9E 5 3
.

£ 108 % 79 EAE BE BAL PEe o ek wime Asgd oa Al 3 44 A8 nelF: BEmold,
% 108 FESHY, obdls gol ¥F A} Sy

T, A2 Y1324 Dl AEH
(326)°l AFHATHD). oA ¥
o] A4 3= (328)el o3 ol %
2)°] A 1 W3 YP=apl(322_ 1)l

ggow, A2 Jrgiel(324 Dol 7% vixeg] MERRE FIHE H o)X (CSB page) 7} 23X F oA
W3 (326)0] AFHAH@D). Holx W (226)°] AFE F7tn lE H o] X (CSB page) ™= HIFLA WR X
(320)¢] ol AA 3=2(328)°] &l o] AAHL(B), ole] HAGH sHE H o)A (LSB page)= SLC HH
F(322)9] Al 2 Wy Y=pl(322_2)e AZHE FREY AER T2 IARHNE).

Lo A2 Ymgkel(324_ 1ol AZE wRy AERHE AYHE FHo|A(MSB page)7t 937 F Ho|x
W3 (326)0] AFHAH®D). #HolAl W (226)°] AFE FIHE #H]A(CSB page) = HIZILAG Wy A
(320)9] olz] g4 F=2(328)el 23l ozl FAHHIL®), ozl FH= MH]E #| 0] 2] (LSB page)+ SLC ¥
F9(322)9] Al 2 Wy Y=Epl(322_2) AZAH FREY AEZ T2 aRFINHO).

e Eonkel o], ole] A8 E SFHIE H o] X|(LSB page), SIHIE FHo]A(CSB page), AIHIE 3 o] =] (MSB
page)7} SLC W9 g (322)0] A =S Wy 23 F2to] sy

o] %, MFA wlRE FX(320)% SLC W¥ 9 (322)0] A SHIHIE(LSB page), FIHHIE #H ]| (CSB
page), “FHIHIE # o] X (MSB page)E #13l, #1381 SFIHIE(LSB page), SZHH|E #H o] X (CSB page), FHHIE
H o] X (MSB page)E<S 3 ¥ TRadWE(1st PGM, 2nd PGM, 3rd P2 S8 2 F3bo ula}
AREAL dHlolE 99 (324)9] B Y=ekl(324.2)0 AAE WEE AER T2 aigith, oriA 3w T2
Y E(1st PGM, 2nd PGM, 3rd PGM)2 = 7o ZAIE oj=g2 ~THER o] m} P},

el AS2RE SHH|E H o #[(LSB page)7t ¢8Il F oA wH
226)°l A7 sheMIE o] A (LSB page)= HIF|A wlxe] X(320)9]
4Ha(@), ozl gAe sheHE #H ol X[ (LSB page)= SLC H¥ F(32
A9 WEe 452 T2 IRAHO).

2 odwo AA def wE E5 B Abhge, v 3EAd e FX](320) WA el AAE SHHE F o
A (LSB page), FZM]E #H oA (CSB page), HHUHE | o|#(MSB page)S SLC ¥y A (222)o] &8 FAc}
7F, AZzadU A 1, Al 2, 2 Al 3 2= (Ist PGM, 2nd PGM, 3rd PGM))S e 3tct.

ki

118 & 79 TAE B2 Ex] 9SS Ao Z HAFE 3250t & 7 YA & 11& Axsd, 2=
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

S50l 10-1893145

BAb Ee gt gk
2 BF02 R HolEs} SATHSI0). 3T HolEle] o2zt AAARCKSI120). AV1A AP A B
& dwe Aoisle) ozl A HR(E sao] 111, % 991 211) & WAL el FAe) ozl 44 (=

109] 328)ellAl Fadd 4 qivk. olz] AAE dvolH= WIHFEATH(SI30). 714 ol AAE dolHE wRE
Aol719] vy BW(&E 82 112) E& W3 dA wing A9 SLC Wy 99(% 99 222, = 102] 322)° w3
g g k. olF, E 7o TAjR ot ~AAREFdd et 2 E5o0F wHEHFHE dolErt AZE e
TH(S140). ©o|2M &% HAF 2] k).

= =1 T

B oo BE BAgye, 87 dolHE MuYsa, WA HolHE ogdel AT YS AP
o.
704 % e BE 24 $4) 957 doleE Wy Pstn, MuPE doleg olgdtel AT 1Y
SRR, AT, B owgo] WAl oyl AghE Bat gtk B od@e B2 24 a4 2187 dele
W33 glel ATz E 4T = Aok
£ ol £ o2 EA® WY e 412009 25 BA Pyel o Al 2 A4 dE melF:
EWelth, & 128 xS, B5 B gue, 5ol BAH ofEds AaREYd) $UF £AZ 2Ry
ol saevh

X

-

AF RS U3 o] "), ol Aol HAE fste] J=ERJAMLO)l Al 1, Al 2, Al 3
TP E(1st PGM, 2nd PGM, 3rd PGM)o] €+5E uj7zpx]e] AAwES 7]&3} 7).

, s B2 Aok sl fuggle] dAad drE AS2ZRE 937 Al 1 #HolX (1st page), Al 2
A (2nd page), Al 3 #Ho|A(3rd page)oll -5 = At A3 HXE(0, 1, 2)2 og] AAAT. J=

%
2

Holm e A2 BEE(Source BLK) O 2 3 #H o] X E(3 pages; 0, 1, 2)o] AFXHD). «7]4 0, 1, 2 7
o
| o]
SI(WLO)ell A" wng AEZ oz AAH Ho|AE(0, 1, 2)o] TREIAHE A 1 TR (Ist PGM)o]
3y

o] %, Aok ahife] A E%(Source BLK) OS2 thE 3 #Ho]A (3 pages; 3, 4, 5)o] ¢3ZITH®B). A8
HolAE(3, 4, 5)2 olg] AHE &, JugI(LDol d4¥ wxe] AERZ o Z49 HolAE(3, 4, 5)0]
ZEIPHE A1 Z2a2HY st PG o] FHETH@).

o] %, YERRI(WL0) ] Al 2 Z&21#i7 (2nd P& F138te] Holw sho] &2 B5(Source BLK) S.& 3 o]~
E(3 pages; 0, 1, 2)o] T HEHIATH®). ¢8zl FHolA=(0, 1, 2)2 oy FAd F, Al 1 Z=784Y
(1st PG)o] =3 Y=ekA(WL0)e AZE mreg AERZ o] A4H HAoAE(, 1, 2)°0] FU LA =
2adEE A 2 ZE 8% (2nd PG ] FHETH®).

o]%  AHoj& sl}e] A2 EE(Source BLK)CE T T E 3 Ho|AE(3 pages; 6, 7, 8)°] AFHAI(®D
A FelAE6, 7, 8)2 oY FAAE F, A=A 0L2)d dd% wEE AE=Z oy AHAHd ‘]O]X]a(6 7,
g)o] T2 uAME = A 1 Z2 Y (1st P o] FJATH®).
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(628)°l14 ole] A" F thA] HAolA W (626) ] AFHATH®). o|=Z4, ole] FA= 3I9IHE o] X (LSB
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= 2z, meWl=(3000)E Holw
A wE2E] FX(3100) = A7) (32 2H

[e)
JA=(3000)= MMC 4.4(tF& &

= = 262
el W= & 005 ¥ & .
2, eMC) TAES AYsith, EHHE(3000)+= £ 1 WX = 2390 e @ Az iAo R Fye &
= AL HhHS 483t}
e S g Z(3100)= 9% AL (Vpp)S FAHeR AFHS 4 Aok, = ZA] Wiy ZXA
(3100)= SDR(Sing Data Rate) WZ 35 DDR(Double Data Rate) WEY 4 At AAl 4o glojA, d= =
A WEe F2(3100)+= ©@EF d= FYA W2 FXNES X F k. 9q7)A, dEF A= ZEA
W2 FHEL st 9714 (oS £9], FBGA, Fine-pitch Ball Grid Array)dl dZ5 o] #+d=E 4= o).
w2al Ao]7](3200)= B4 AYE(CHI~CHA)S £t ZeiA] wRe] #2(3100)q] A24%

DP ?‘?}‘1, A=
o M= IR ARHA S Aotk Ao]7](3200)= Aok shte] A7) 5](3210), E IEjHe] 2
(3220) % W= Qo] =(3230)F EF@TE Aol shte] Aojr] :e}(3210)%= RulW (3000)4 AR )
528 Aojgt,

T2E QIE 0] (3220)F A1017](3210)% E2E9] AFFH oS ¢, A= QEH o) ~(3230) = = &
Al Wz FA(3100)9F A]71(3200)] AEFH oS Fastrt. AAl do] dojA], TAE QIEH 0] ~(322
0= WHE dFA~(dE Eof, MC AEFAe]2~)d = Ak, e AA] oo o], EHHE=(3000)9] &2~
E g 0] 2(3220) = AE dEFHe]~(dE Eo], UHS-II, UFS IE#Ho]2~)d 4= U,

EHAE=(3000)= T2EZ8EH HAALEWee, Veeq) S Adw=t). o714, A 1 ALddL(Vee: 3.3V)2 W
= ZgiA WRy ZX(3100) 2 W= Qe o] 2(3230)0] AT, A 2 ALAL(Veeq: 1.8V/3.3V)L Aoy7]
(3200)0] Az-ACt. AA ool Qo] EHHE=(3000)= 5 AL (Vpp)S FAH R ATwHs 5 Q).
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[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

ool AA] ool whE ERjAE=(3000)F WE&Fe] deleE Adsks W feld w olyel, dE o7 F
2 5L Zer, 2 odwe AA oo mE Buds(3000)E &% 2 AdYe]l aEE Euld AF(dE
Eo], AYAS, ofo]E F)ell & 7hsatrt

T o260l E=AE RHE(3000) = H59 ALHAYE(ee, Veeq) S AETWE B}. shAIRE 2 wo] mupd=r)
HEEA] of7]e)] AlgE deE qlok. 2 3o medEE AY9ddt(Veo) S i Wol uitelA v 5o 7
Zeolgtezm, WE dHHolx B dle SefA] mefo] et Xd_ﬂxw(s NS WS FEE
Ark. olH g W Bx" Fe E]%aﬂﬂ SAbell ek A AL A AR A Fdstolon FaEdow
ArE w= 55 53 7,092,308 AEE slolck

9, B oo &gz A o]E =glo]H (Solid State Drive: ©]8k, 'SSD'ekaL 3)el 2 &7}sai).

B o] AA] oo wE SSpol] thE BE=rolth, k£ 278 Fxshd, SSD(4000)E Hgro] Z Al wR
= ) 2 SSD Ao]7](4200) & xFEl. SSD(4000) &= 1 WA & 239 & ® AZZ ey s
Pu= 5 HA S 488,

=
ZYA W2 FHE(4100)2 FAHoZ oF 1HL(Vpp)S AFVREF 7D 4 k. SSD Ao 7](4200) =
549l AYE(CHI~CHI,iv 2 o9 A4S Fsted ZdAl HEE FAE5(4100)e] JZAFHTE. SSD #loi7]
(4200)= Hojm slbe]l AT A% (4210), BAE QEH 0] (4220), W3 w2 (4230) 2 ZeA] Qe H o]

T2E Q0] (4220) = FEH A (4210) 9] Alojol] wep S2Ee T4 ZRES WA 0 R fHolHE wdt
ok, AA] oo gJojA, B4l TREFS ATA(Advanced Technology Attachment) TREZFYU 4 ). o]# 3t
ATA TR ESS SATA(Serial Advanced Technology Attachment) <QIE]#|o]2 PATA(Parallel Advanced
Technology Attachment) ¢lEJ#|o]~ ESATA(External SATA) <SlE o]~ & =E33ict, thE 2A] d9
gJoyA, BAl TR2EFZL USB(Universal Serial Bus) TREFHY 4 Ar}. TAE QAEH 0]~ (4220)2 53] 5
2EZREH YgEuE dolHy Z2ER dfHojof & dolH e $UAEA(4210)2] Aojol wal (PU HAE
ek ga Wy w2e](4220)5 B3 AEdd.

Wy W28 (4230)% 939t ZejA] wlmE] FAS(4100) 7+ o]F HolHE AR AAsrh. we, BH
22(4230) = T4A2EA(4210)0 e 8" T2aWE AGste dole ARgEr. vy w2e](4230) =
T] 2 (DRAM) 3o o 2 (SRA) &2 8= 4 vk, = 2704 BH(4230)= SSD A10)71(4200) o] E3tw =
g, 2 do] RkEA] 7)o Agtd daw lvk. 2 Iwe] AA] oo wE Wy wxE]= SSD Ale]71(4200)

o sel wiHE 5 ek,

Ho]| 2 (4240)= AF FAZE ALEEHE | W= ZX5(4100)3 SSD Ao} 7](4200) Alo]e] <1
Hol S It ZA AEH o] A~(4260)E W= ZE A Wz, YW=(0ne-NAND) Z&A wixz], 4 g

W EA vE, 4 A S MneE AdsES 749 F 9

(s
=
2>

o
_“[L

Eoabgo] AAl oo upbE SSD(4000)+= E2a# F2A AY dolHE Aoz, dolge AFAS A
Azt o AEs 2 Ul SSD(4000)” AxdE dolEe AFAHE A ik, 3, SSD(4000) 9
ol 53
o

n%

=
& =0 AT AL AAAGNA Zdstglon F1 Eow Add Wz = HE US 8,027,194,
= Z/) M3 US 2010-008289090 4] A= A o|t},

= 282 = 279 Z=AlE SSD(4000) & zbE HFHE Alz=Hd gk 5ot Z3MH, HAFE A"
(5000)&, Hojx sl S E]4=(5100), B1FTA wxZE X (5200), %(5300) %‘%Eﬂ 2] (5400), 2
Zolx slue] SSD(5500) % *E3+3kc),

HolE e F HMZPX](MOO)” AzE Wzo] JdZAHET. vEg dRe] FX(5200)F HFE Al
(5000)& F2al=d o dolgrt AEt. olgfg dolgdl= MAl HWE Aldx, F& 7|24 /%
=2 A| 2" (oS ,401 BIOS) Al So|t}, #(5300) A8 &Ax](5100)7F 2= w AWAEHE HolE

[

ANz AFEL. Q2H (54000, A do] ol R, FolE A (vfor). BUH, mE Sol
Q&8 x| <ol A2 Ealo] Alx® w2 AAHT. SSD(5500)= 7] AMEE AR AHNZH, B 279
EAIE SSD(4000) ¢ FUEHA T E T

5 297 & 279 Z=AIE SSD(4000)E Zt= HA7]7]e] tigk EExelt). & 295 Fxshd, x17]7]1(6000) %,
IR AA(6100), =(6200), #|(6300), © ZHA] AEH o] ~(6400), X Holx 3F}e] SSD(6500)S EF+3i},
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[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

SE=53 10-1893145
Z2AA6100)E ol = F& gle)e] mEE AYshy] fste] (63000 oAxFT ER, Z=AA
(6100)= 7IA WHE AlfAx 2L 72 &Y 5323 Alad® AlAAEY 22 1 gEy A|IAES Adsy] ¢
ate] E(6200)0 Mgt ZAl QE H 0] 22(6400) = AA7]71(6000) 2k SSD(6500) Atole] QlEjF|o] S 4=
ggatrt, SSD(6500)+= HAF7171(6000) e o] 7hsd 4= k. SSD(6500) &, &= 279 Z=AlE SSD(4000) ¢t &
dsHA A
B odbg o] A7) 7](6000)= AEw 2=, 7fel tjxE KM %7 (Personal Digital Assistants: PDAs), TIX¥ 7}
vz, AEy, € FoE 2 AMEA (S S, NP3), PP So] & 4 Ut}
T 308 = 279 E=A]E SSD(4000)E o] &3t AB A AEle] thE E=roltl. & 30 FxshH, A A|xE
(7000)& AH(7100), 2 AH(7100)E F2alE o DAt HolEE AF3tE HAojE ate] SSD(7200)E X3

5 %

=
st
[e] [e]
'3:’1:‘ %—],'Ti 77<L»J—E% ;[_L'e\ﬂ_%

shth, o714 Aolm dite] SSD(7200)=, &= 27 E=AIE SSD(4000) 9 HUdk 7]

o)t}

AW (7100)E 28 E4 BE(7110), deoly AHg RE(7120), ?3:1311015 RE(7130), =A== AE(7140),
27 gis 2E(7150), 2 o] AHE ®E(7160)S EoH3iT). A BE(7110)2 AH(7100) 2 Y ES

Aol AdE HFY Al=" B S AB|(7100) 9 SSD(7200>°1 At FEdY. 8 B4 BE
(7110)& ARSAF QIE#o] 25 Fote] Algd ElolH 52 HHEE HolH A2 BE(712002 A5t

gole A7 BE(7120)& 2274 a2 BE(7150)d B3R o714 24 a2 BE(7150) AW (7100)°]
gy dolE £L HARE AR 9 ALgA A 2]lH o] %*‘(repalr shops)/E & E(dealers)/71&%2 AR
o HEE AFert. fddel= RE(7130)2 dlolH Ay EE(71200¥ JEdHAlA gt JadHl= EE
(7130)2 SSD(7200)2HE H4¥ doly 2 JHE FAR st Fdo, g4 2=, Ad Al~" Jagels=
=& & HABES AA7]7](appliance)oll 1ol =3k},

2AFEY AE(7140)E AW (7100)0] YHH dolE] S HRE AR sto] ARER}o| A AA

ok, guol AR RE(7160) dHolH He EE(712003 eI, 2lHo] AR HE(7160)
A Folo] #E AH(E B, 2¥le, HITS, 52 A #d)E AFst=d o] &Hrt
(7120)2 SSD(7200)2FE #AFH HARE SAZ sto] #dE ARE 71, 1 FH, ol#d A
SSD(7200) el AFEH ALY 52 ARGAM Al T =& H o] H T},

Eoabgo] AAl oo ulE wFeA wxg] FH
Sa=

T 312 B ool AA] oo wE mald X (8000)F CdAHoR HoFE
vk %X (8000)= B4l §31(8100), #1o]7](8200), wlEa 31(8300), Tl~Z#H o] F4(8400), EX
FR(8500), H 2T)Q H(8600) E3H3).

Wze §3(8300)2 Holx 3slhe t](8310), Holk 3dhhe] fWl=(8320), % Holx shte mujdi=
(8330) 5 Ea3shvh, YAl=(8320) ¥ ®H] W=(8330) = Aok s}= & 1 WA T 239 A I
WAoo R FPEHE 55 HAF UHES g,

s

mute) A (g Bof, AYAS, ofolE F)elE g7k

g, Eubd gl tig FU AAR A2, A A Fdstglon, of Fde) Fa wdow AYd 7
= 371 WEE US 2010/0010040, US 2010/0062715, US 2010/0309237, US 2010/0315325¢1 4 A= Zlo|t}.

£ 3] A el we R MR FAs HEsdE 501, AR, ofeldr $)dw AErbest
o

Fo32w  IHe AA de mE Fuid qu} FA(9000)E eAHom welFE mWolth = 2%
Fxsd, Foe A %xl(9000)” dnbAow Aok shfe] Z4E W= vhe wiAl(9020), A A~
(9040), A== MHEAIZ=E(9060), 41 Fab ﬂi(9080) 2 eHe FR(9100)E £} 7t FHLLS

Holx dh}e EA HlA T2 Liﬁ(9030)i AZ2d g Art.

Fog Az AA(9000) =, A=A ¢k M=3A= HAFE|(handheld computer), EIEZR HFH, olF #H3}, 7
tjo] Z#o]lo], PDA(personal digital assistant) ¥} o]E ojol®l & & o]Abe] %3S ¥ o)

| A AL g Ak A7)A Hojk she] AFEH #BE Tbe wiA(9020)F wlRE A|2=E(1100) =
A & o239 g B AZRag WHow FiEHE 55 EA WS H&st. k|, Fd8 A A
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[0254]

[0255]

[0256]

S=50ol 10-1893145

(9000) e Wt T #AGE AL Fa F3ow A" wx 55 WHE US 7,509,588 4 AE Ho|t},

2 o] A oo mE WEy AxE 5 A AXE vggd JuEe] @7IAE ol &ste A d 9
v A del]l dejA, B oErge] AAl oo me wiy] AlAE 52 A% A= 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 22 #H7|A&5 ol &3t A= + ot

S, B oume A ARl FAAL A4 e vt dmaigont, ¥ uwe] WelolA ol %
A

T oA ofe] ZHxE g 5 du. 2 2 2l Res Aaed A ded AgEe] Al

ul
tem FEshis 535 FraSiwnt ofyel o W] Ss|elet wedt Al o) Aok gt

Ist PGM: Al 1 =2

2nd PGM: A| 2 Z=1efvy

3rd PGM: A 3 =217y

10, 20, 30, 40, 50, 60, 70, 80: W=z A|xE]
110, 210, 310, 410, 510, 610, 710, 810: ™ &2] Aoj7]
111, 528: <& A4 3=

112: #3 =4

120: W34 wxe x|

122: SLC ¥ 49

124: AMgA} dlo]E

124_1: 22~ =89l

124_2: B =gl

126: oA H ¥
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s==4

1st PGM

2nd PGM

3rd PGM

W
Moy

VAAAANAN
N AAAQNARD
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s==4

B
H

—

Memory Contraoller

Buffer RAM
12

Buffer PGM

SLC Buffer Area
122

MLC User Data Area
124

W9d 1S
Wod Puc

Wod plg
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s==4

124

B
H

fl%ﬁ? ]
TFY Y7
L ] [ ] 2
fnu ITaniinuh il @
fuu_|_uu_Jnu_| R UT Ry F T =
- T 5
_ U=l 0 Ul t | 2
— — — — (&)
o o o o =
— = — ~— () —
(5] — | L4 — = [7p]
[dp] = m = = [da}
=

EH4a

1st PGM 2nd PGM 3rd PGM

Vth

[0 [o] o] 07 a1 [o] [o] [1]
[ 0] [o] [o] [o] [o] o] 1]

(] O] O] 2] [o] [o] [o] [o]

MSB

CSB

LSB
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SS=50ol 10-1893145

1St\PGM 2ndIPGM 3rd PGM

Vth

wss - (1] [ [ [ o] [o] [o] [0]
cse - [1] (1] [o] [o] [o] [o] [1] 4]
s - [1] [0] [o] (1] (0] [o] [o] 4]

18t\PGM 2ndIPGM 3rd PGM

Vth

wse - [1] [0] [o] [o] [0] ] 2] 1]
css - [1] [1] [o] [o] (3] [1] [o] [0]
tse « [1] [1] (1] [o] [0] [o] [o] [1]

Eg5
1st PGM 2nd PGM 3rd PGM
2 7 7 7

W 6,785 6,7,8 6,7,8
WL 3,4,5 \3,4,5 3,4,5

A

T
WLo 01,2 RE 01,2
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s==s5

Merge Operation

>

1st Source BLK

_34_

PPN11 v =
PPN12 v _““
PPN13 v
_ m Target BLK
P _ PPN31
M % PPN32
2nd Source BLK PPN33
PPN21 v PPN34
PPN22 _
PPN23 _
S PPN24 |

H
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s==4

B
H

Source BLK(s)

@mmma (3pages)

ECC

Buffering

@mmma (3pages)

for target WLj+1

@mmmg (3pages)

for target WLj

. Target BLK
- T'PGM_ 2" PGM 37 PGM
W4 r -
| |
o t=—- Lt
WL3 L ﬁ ||||||| ﬁ ||||||||
WL2 [a6.78_ [ 678 [_6.78
| |
WL C]13g.3 -mh 3.2.5 _F 335 _
| |
WLO C10r2 "r 0.7.2 “m 4.2
808 | .| |,
o o @

for target WLj-1

_35_



10-1893145
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EH8a

—
—
o

o

Memory Controller

LSB page
CSB page
MSB page

Buffer RAM

12

ECC
Nhh

NVM

SLC Buffer Area
122

MLC User Data Area
124

Target WL 124 2

le
N

_ Source WL 124_1

Page Buffer
126

Wd

€ Wod puc

@

) WOd PIE

)
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s==4

ET8h

—
—
o

S

Memory Contraller

1st page
2nd page > @ @
3rd page

Buffer RAM

12

- 1st page®
@ 2nd page®

3rd page®

ECC

SLC Buffer Area
122

MLC User Data Area
124

| Target WL 124 2 [«

{Source WL 124 1a |

|+mocﬂom WL 124 AU_

Dd 15T
) WOd PUC

|
DR

Page Buffer

m

@e®

126

—
&

@ Wod Pig

\d
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s=<s5

=8¢

—
—
[}

S

Memory Contraller

SLC Buffer Area
122

MLC User Data Area
124

Target WL 124 2 |«

{Source WL 124 1a |

_moiom WL SNCU_

I_moEom WL S»Lo_

Page Buffer

1st page
2nd page » @@
3rd page
Buffer RAM 1st page @
112 )
mw 2nd page @
©
ECC 3rd page @
11

126

@Ge®

W Wd

b WOd Pug
s WOd Ple

@
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s==4

B
H

20
m\S m\mo
NVM
SLC Buffer Area
222
@1 LfBuffer W3 2223
Buffer PGM ® Buffer WL2 222_2
@ | TBffer W1 2221
Memory Controller
MLC User Data Area
224
Target WL 224 2 “\
Buffer RAM { Source WL 224 1 (e
212 LSB page @ < o
CSB page (®- SIS
MSB page @ = =
ECC HDOB Page Buffer
211 - 226
@ew®
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SLC Buffer Area
322

Buffer WL3 322_3

©)
()
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5110
5120
5130

——35140

L

Y
Y

End

WDd Pug
9d pig
Start

A\

A\

A\

Read data

bufferd data

Butfer poi | LufButfer W2 3222
Q Buffer WL1 322_1
Memory Controller
MLC User Data Area
, 324
Target WL 324 2 |«
Buffer RAM  Source WL 324 f
312 LSB page @
CSB page ®-—
MSB page @
] Page Buffer
o 326
Oh o ECC
328

Buffer the corrected data
Perform reprogramming using the

Correct error{s) of the read data

EHI0

EH]I
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EHI12

Source BLK(s)

@momg 3pages.

ECC

+ 15'PGM 279 PGM 3¢ PGM

Target BLK

WLA |

F F
| |
r T T
WL3 L______ _ﬁ ....... _ﬁ ........
WL2 Ca6.78_ [ 678 T_ 673
| |
L L
1 T T < e P N
| |
WLO L]0.12 “1 07,2 “1 0,12

(O]
(@rau
@ran
@pa
®ran
@ran

)
@mom%mumnomv
@mmm 3pages

(

d )
®mmm% 3pages)
(®)Read( 3pages)

@mmm& 3pages}
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Memory Controller

Buffer RAM
412

ECC
al

v@@@

QO
OO
GO0

SLC Buffer Area
422

MLC User Data Area
424
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E914

50
510 520
/ /
NVM
SLC Buffer Area
522
Memory Controller
MLC User Data Area
524
le
_ Target WL 524 2 N
: o [y
Buffer RAM [ source L 5241 | | |FRB
512 0 (S
& 8
©®OE
ECC OO Page Buffer
511 — 526
@0®
O®
@S

Wod plE
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EHI5
=
[0
3
w S
= <
o &
o 3
- =
= =
®
- N\
(e
®BR® OO®
QOB  ®MG
felclcifole'e!
v ¥ v
— 1 [ ] =
gl =l o ©
el = a - )
g 8|12 8 @
RE| IR = =|R- | RZ|E
BE| B2 = ERs | RE|E
g 3Rl = >
= ~ = 2
2 I | NS 3 .S
L L ~
I OWOd IST
@Wd puz
©NHd PIg o
(@)
EH16
( Start )
v
Read data —~—5210
A4
Correct error(s) of the read data 8220
\4
Perform reprogramming using the |
bufferd data 5250

Last reprogamming

Yes
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EH17

1st PGM

2nd PGM

[

Vth
N\
N Vin
_/
\
\ \
| \
v LY
E p21| [Po2| [P23| [pP2a| [P2s| [Pos) [Po7
1 1 Vth
\ \
\ \
\ \
A\ A\
E p3t|  [p32| |33\  [psa| [p3s| [pss| [pa7
Vth
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EHI8

1st PGM

2nd PGM

3rd PGM

E
Vih
a1 102 163 104 105 106 107 108 109 1Q10 1Q11 1Q12 113 114 Q15
|
|
|
_
v Vth
RO RG2 RO3 RO4 RO5 RO6 RG7 RO8 RQ9 RQ10 RQT1 RQ12 RQ13 RQ14 RQ15
_
|
|
E |
|
K
Qf @ Q10 ot a2 qi3 ot4 ats VP
Vih
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EWHI9

~

Memory Controller

Buffer RAM
712

ECC
JaNn

Buffer PGM

Wod ple

Wwo
NVM1
Buffer Area
722
@[3
NVM2 =
vlo
DG
==
User Data Area
734
Target BLK 734 2 T
_mocﬁom BLK 734_1
——730

Memory Controller

Buffer RAM
812

ECC

Buffer PGM

81l

80
wwo
NVM1
Buffer Area
822
@[3 @
NVM2 any =
23 S
== 1=
User Data Area
844
Target BLK 844 1 T
—~—840
NVM3
User Data Area
834
{Source BLK 834 1
[——830
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Ew21

Memory Controller

Buffer RAM
912

ECC
o

Buffer PGM

Wod pi€

wwo
NVM2
SLC Buffer Area
932
@[5
User Data Area —+a
= 3B
Target BLK 934 1 |e
NVM1
User Data Area
—~—92
924 920
“mocﬂoo BLK 924 1

EH22

110a

J

Memory Controller

ECC
111a

Buffer PGM

10a
HWOm
PRAM(s)
VNAND(s)
[ Target BLK 134a 2 |«
[Source BLK 134a 1| [|~—130a
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EH24

Host

1200

Vpp(Option)

|

Memory Contraoller

1210 1220 1230
CPU(s) Buffer ECC
1250 1240 1260
Host NVM
Interface ROM Interface

NVM(s)
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EH2

Host +—

2000

Buffer Memory

[—~—2200

2300

2320

2310

2330

Memory Card

2100

Host

Interface

Flash

Micro Processor(s)

Interface

Flash Memory(s)
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Host

Vpp(Option)

| i
Mov i NAND
Vee
3.3V
Veeq
1.8V/3.3V m\moo m\so
Controller
3220 3210 3230
MMC NAND(s)
Interface Host Controller NAND
Interface Core(s) Inter face
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=927

Host

4000
SSD
Controller
CPU(s) |~—4210 -~ 4200
Vpp(Option)
4240 hr N:‘oo
\ - |||||\||”
_ -

CHt | | Flash |1 |
| Memory |
4220 4230 e |
/ / | -
c2 | | Flash | |
| Memory I
fos! Buf f Flesn e |
Inter face utter Inter face _ _
cHs | | Flash [ |
| Memory |
o _
C1 ——
| 1 |

CHi | | Flash [
| Memory |
| |
i
N, —

5000

5300

/

5200

/

5100

RAM

5500

NVM

5400

SSD

CPU(s)

/0 Device
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6000
6100 6200
Processor(s) ROM
6300 6400
RAM I/F
SSD ~—6500
EE30
7000
7100 7200
Server
r_/7110
Network Application COMM Module
/\/71 20
Data Processing Module .
r_/7130
Upgrade Module SSD(s)

= Scheduling Center

~—7150
Local Resources f=

rv/7160
Repair Information

_54_

5

10-1893145



10-1893145

s==4

EH3]

8100

/

8200

8000

Communication Unit

Control ler(s)

Display Unit

—~—8400

Touch Screen Unit

—~—8500

Audio Unit

——8600

Memory Unit
(8310

DRAM

(8320

OneNAND

(8330

Mov i NAND

——8300
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EH32
9000
9020
Operating System ~—9220
Communication Module —~—9240
Contact/Motion Module ~—9260 Power 9440
Graphics Module ~—9280 System
Applications —— 0230
Time Module -~ 9380
Reconfiguration Module J—~—9400
lcon Effects Module |~ 4% External | _o.cs
Por t
L 9035 9160 | 9038
/‘ 9033 Y
/
9200~ Controller RF Circuitry f~9080
9040 — 9034 Per ipherals 9100
Interface 9032 ! Speaker
/ Audio 9500
9180—1—{ Processor Circuitry L ()~ 9520
Microphone
——9031
9060 —— | /0 Subsystem
| | Touch Screen Other Input | |
9320— Controller Control ler(s) 9340
~—9036 ~—9037
Touch Sensitive Other Input
9120 Display System Control Devices 9140
[ 2l A R AGAEH]
(Aa84 1]
[RATEE] FTR
[RAME3E] H53 A3
[H7 4]
F7] 5L dolg HEHRTE
[H73=%]
A7) FLs HE v EHRT
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