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EXERER

AN T RERIPEE R B TR, VR BBRE AT, 5540 B A 53 R i
W IESCAR,  FFRFIRIE L LR T

— EXNKRT

In RIS EE SO H A A B B AS S R U S 5\ SR UURAT A SRR
B ” 430, JRRFRITER LR XU

(=) Lbirr&EFEMRERFN AR N XU

A w7 EZH NAND Flash FEA# 8 2H, 7 ain (AR e NAND Flash
FAAd A 1 o5 Eh s, 43k NAND Flash 772 d R gL 53 i R = B BT 511
SN FEEREIE /N e R e A5 /0 H KA Ak, NAND Flash 1737 5 8155 3k 22 Wik

TRURBER 2 R AE K IR ) (K77 B HLAN AT 1 T 348 5 BUR R K

B 57 b B < AR 2 T (1 e S RE 5 [ A IZ D K Y BARTAF i 94K
RO E A g0 22777, AEAERAEASK BML 55 % e fe b, il T B0A
AR RN, A FIASBESREURFSE . F2E i) NAND Flash 76 13 LR, 2% 2
) R A7 48 3 AN A R o

[FIINf, BE#E NAND Flash TZERMARIHEL . FrEoR, B L2 i 4k
By ARG . B U BRI TRIE R R, T A S R
PRI SRARAE PRI, A7 5 B O T RE IR N il Rk A7t )77 g
IR HRISEA A K AR R R B2 T R BN A2 o 35 ROk NAND Flash A7 fif iy 15 74
PNV &I as S CER P LY PR MR B DN 2 e PR = S S i 4 D ARSI R e iy
FRTHR KA HES, T KR D> 2~ =] Z A, AEAR S 1 D0 T R AT w] e 3 2w
EMVAEE IR, EEBI .

E

(Z) FARHALRIEAFNH & 5 X S

O8] BT A AFABAT M B AR T2 AT 7= o B A P bk, I HL A R A
NG TR SRR R —BHAEAW T EFEE , HAAE E338 /Bt A i 407 &
FZPLERC NAND Flash 17 Bk i) 5= i 2849 . RS HENIZ 0. BHik, AF]
FHEIEFAIRAT R R KA, F1454 NAND Flash 1745 Bk ) 35 AR & e 75 1]
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A LZHEH T2, RBUA B0 Bt KA R T AT T A AUORAT 5
B H N LSRR RGBS AR, 2R FR TR KT
R R BERR S A 5L T I B

ARG 23 ) BRI LA it IS A EE RN SR AGE T, B30 H 0 [
R 20 P TR R I BUE SRR ATV A TAT W T i AR B A BEERFE NAND
Flash [EARKIETZZ, K500 A R fhse SR T R L2, XA w] i
Sa S SN EEEL A BE T 73E ANA R o

(=) 17 B EAZZ AR ANl 53 T B MU

RAT NFTAAT Bt Eile AT RHIE LS B BRI R R RIS, BF—
R B, HPE sk, 2021 4F-2023 4FRE, 2\l $0dEE HBESRNE 20 A
9,233.94 JjJG. 1,179.24 JiJuH1 1,493.67 JiJt. 2022 FELIOK, FEAHATIVAE 4Bk
WA E PER N T, RS 38. PC. FHLE R iR 2 a8 mE, S
WAFEATI T 2022 4% 2023 SE=ZFJFLD) T NTEM, AR 2R mE 2021
TE-2023 SEFEHIL TG T . A AR FIRARIR 2N, SRS
FhnEl iR TR JRARMEE R R B 57 5 B INR . 22 AN TR s A
AR, A FDESHEAERE— 5 R IR

IR, AR EAATRAL T EAT I, (B2 S DU SR I AN A e
PAR T3 75 KA SEgT A e, AT R e ARk 2 i AT R, BEZ & RIA
FRER TR TR O T REE GO R AT R A SNSRI XU

2 PARAT b it [ S FR T P RE T 70 S D0 A MR AR AUARRAE , T8 T T SR AR
PCTREEREDR, T _E 357 7 B PR 3 R 5 B A I ] o AL, 2 AR AT b A I 3
REME R TE I S S UL AC - AT M 75 SR i (122 4E, 3BT b2 M LA 7R 0% 2 A Uk
HIAAL, B2 RAT ML R AR R AL . AN, SR M R sl R B
WAL FAREY, N T R BE AR IR & 3 B S dh B 75K T B, wlRg
XF o E] 2 E VBTG R E B .

(M) FEAMIEEIK BRI XU

A S IR, A" AR E 7> 71y 56,554.83 176+ 75,544.68 3 Al
193,200.96 /5 7G, i & HHE B4 A0 49.35%. 38.27%411 58.76%. A FIAE

1-1-3



TREBHREMEL BRSSO S . ZHTIN T R R A R
o SR A RL 405 J N 7,809.43 JiG. 9,673.37 JiJGAT 109,904.85 Ji G, A7 IR
i TH 70 AL T EE A8 233 DR 13.81% 12.80%FH 56.89% . 2023 4R AF B2 S A KA IR,
b AR S8 o B3 R IESE . A ] 2023 4E LISRAZ B UL g1 n 3= 2 &
TS KR FTRERZ TR AT KRG DUIEAT 7 5 SR fif 45 o

O A AEAT MY IR RN AT A7 B i %, A AUl T AT T R R 4, A
RIGERIT I 0 A% O T2 ] s i 26 B A7 BT 4B, ELA i o I A L 2%
AR Tl it AR S B A6 B 28 ] B 4 FL AR AR L o (B AR T i # th B
RIUGBHN, 2w o] GEAFAEAF SO A EAR T T 37 A%, OB AR (0 ARG o

R ISR, A F A7 DRk HE A TR L) 23 )0 1.34%. 4.19%H1 1.34%,
SEATAk it [ AR SR it T S 0 R s 2 30— 5 I Bl o A ) X A7 3%
SR T BRI HER, ASRE BT A TR JEA R A I S g
IR SR B A B S ECF RAY  BRUE L AR A, RS B FAF R AN KU
350 5 IR SRR A T BRSO, 2 FRETH I A7 BT A 15 5% 10 AU, AT o
N GE R AN 55 R0 A= AR

(R) SEFEAE T EEAD] FrAzam ey XU

ARG B R e B B O IS S, REET AR AL E . 26
T DA HARER SRR A B SR R B0, BAA
FO I H AIAT AT T AR, (R T ARG B AR B T H BB AR, X
AFGEEI, FIREE, M. W58 RN ) IR B A5 J7 T AE 12
T R, HEEHH R I BT I AR 2258 DL AR T 1
FAEXT SR H SRR M TRAIE o AR SEEE B S A Be S BIAL . Ak K AEA
A RO A AS AR A B S i A R, of B T A P R T D 1 A St i A )
SO, K AR I S Rk 1 SE AT R BOR AN 2

B S B RAANH LA AR 2021 F K E 2024 F—F K, /7]
FEFRBEAREEAESFHENSFA 117.99 L. 98.19 . 77.05 TR
131.24 T; 8 L 2 RAA A4S ERBMEZELETHATFRA, 2021 4
B E 2024 5—F K, CFM AT E W A% H 5126b TLC & &-FHFM A 4. 45
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£, 3.36 £, 1.79 £L% 3.46 £ L. % %RXRMAMEEHTATA
AEZABAXERME, RQAKRBATNREHFARRE L HEER%,
MTRFEAXEZRGEARARXBENTH, BRFAEEZADXSKT
A& K,

BRACEERERE, SRMABANEE LK 5%, HFEARENA
2B L ERANF L 4. 46%. 4.01%F= 4.09%, & k4 L4)F5 5 FH 3.55,
3.32 A 3. M1 NNE A FEARRAAMA KB LA, A&RMARBAOE TR
5B M TRZEGEFFLAB TR, 28 LEAELRE AERHAHN
#EINREEFETHEP, $EFHESBLARRK, T HZAEKEH~
& RAI R,

(%) HNEETERS IR RN XS

N EEEFELY NAND Flash 774 di 15, A6l B il 1 J B2 A 5 R S 4
Rk, A7 fifan R ReE aRkvu B SRR T =2 SKIg L puiisdhE . KiT
FE S DB R R, Tisp b B R . R A, 2 =3 A A LR B
TR o L HAFAE — 225 BB AR ZE REAWTRTE, AR 251247
il dh [ il ) R HACE R L AR E AR R &

R, T EEBRIELFLEREARENL. PPRERR . 5 AR GTER
AR, B2 E PR ) BERAE R RN, o~ ) AL 48 i w1 R AR
i o [0 P REAFAE TGV A B XU, ARG 2w A= 8 7 A B R AS M

CANE Y ERIUE €D 0

2021 $ % 2024 £ 1-3 A, RITABLEKANYHA 107,978.15 7 7.
119, 065. 65 77 .. 177,591.28 75 A= 81,086.97 T ., BLMRANZHEHE K
o KITALANRSAH 20.29%. 17.19%. 16. 66%F= 37.29%, KABRKELE %
By, LAREDIETRMABRUMETL, TZ2FHENRE
WEREZ R, P, 2023 FOEREUAEK, NI ELKAREFH RHYHEKE B,
ITR2FZ T RAMTRIANLITAY, AAEARRARRXTEFERIE, &£
#EFHE, RALFARKBRS; F—F @, N&ETLHAKKE T
THRAREG AR BBEE, B2 TREARY, ZEFENJLARLAZHEHE

1-1-5
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REIA, BRLEABRMHRNE FREERAGEZEZHRTS, ENA
BT NE R A, EAEEER KXY, MEABITLER LT, 54
mENEFE LK, KERERMANKFEEKR, AHRASSENERIR
W, RAMBTHTHELXBIETH, EAIABANEIRAZRESED
RBTHWH. SETHEPFEARFELSE, 2ATKRALEAERTRIEATR,
st 8) 2 b4 A A TA R,

v KREITHER

(=) RITREMNMAEFEE

AR AR B GORAT IR Ao A B AR @ (A 1, Sk
fE AN T 1.00 JG.

(Z) RITARXFELITHTE

E

ARV AT PR IR 0 8 AT IR T 3%, 128V T b R I 34
S 22 P OISR 26 R AR R0 LR AT

(2) BITHERASR

ATBATIRAT I Gy 4 26 T B AR 7 1 AL 35 SRFExt R 1
ONTIIRE R b, HA R AT S A A of R M2 052 02580 0 4 100
A ERAT . RIGHUERTEH . SIRAT . WS AT, SHESLEE,
KR o FEIE M A M B A L 1R N 2 B . R 2
SRIAT IEHAT . RISMUEE . R T 6 i BEOMILR 2 D3
I 2 FBL R S, BN RATAER, BIEATENRATR R, R
B DL 1 ¥ AT

AT 568 0083 B 7 SR K O 6 50 AT RO, 24 1 AR
5 LI A T AR U S R RAT I B 5% (S0 AT 30%
(EAHD. ATRBI AR K, 2 5ARRATIURE Y& RN A8 5%
G RIEAVE, RIPLERTINSEAE. fCRF. SEMILBHEoRH ELBE B A A 7 B
BTV G T A UCRAT RN TS, A5 1 0 . RS IR 24 25 %
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R TR AN, HAAAT R R R E o B RATXH RHBR K5
HFAEERA ra It eh EIER S FEEN G, SR EIER 2 R
FHRINE B A G2 I A5 I FILE 128, RIS SEN R B ARUCRAT RN (2
AT WIS o A7 B ZGEAE IR AR S X GORAT B2 IR AT X RA BT
WRE, 2 PR e HEAT TR 2

AR TV RE 78 R G RAT IR B BT RAT X R DL < 1 7 2O DA TR
WA AT I -

(M) %iThisREMEN

A YCRAT E M HUE H O RATIE H, AT RS AT € A 2otk H A — 4
H A 28 5 B i 800% e itk H i — -+ A58 5 H IR AL B =€
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A AT EN R H 2 RAT HIAR R ARG B0 BEARN S A%
BRALSR BFI, A UCRAT MRS AR S T, B AR

IRK A F]: P1=Po-D

BB AR Pi=Po/ (1+ND

P EI 31T : P1= (Po-D) / (1+ND

Horf, Po NIREERT AT, D NEEIR A IL & IA], N BEBOE 20 I Bids
WEIRAE, PR AT .

AR URIRAT W e 2 AT RS A AR K S R BGE S 2 ARl IR A P i i )4
H IR 2 R R, #2 M P B IR M S AR T A R LE , AR SEN A R SR
ORATHIRAE N (AT PRRIBAE « 45 2 FIAEE O v 220 AT H Te) K 2B
RIS B ARG A SRR S F I AR UCRAT Ui R e A S 1
.

AR IRANS AR AR R RRAT M I SE it 7, (R4 Al R AT
X R IISE 45 R I HARRAT X G AR R R A AR U TR RS e 6 R R AT ISR
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AR VR B 5 R AT AR eI TN T A R AT R, T B 45 B AR [R] 7= DA
RATIERM CBREAN3EUE H 7T 20 N2 52 H A &) R EEAE S0 i) 80%) 1E AN
e AN

(R) 21782

AR BV E A G RAT BB B R AT B BB S AR W 4 SRR LR AT AR i
[E] I A R RAT B AN AR IR KAT T A 5 AR K 30%, BIANEEE 44,275,869
e CEARED, FLIHERER S0 T AR AT HRFEM L E ST NHE . TERTIA T
N, A RATBE B AE AR IR RAT S IR AL BT 86 A% 38 i 26 i [ IE W 2 [A) =y it
Ji, HAFERSREA T ARSI KATH FISEZBRE L, SRR KT
PREEN (EARET) hRIE « A7 A URAT BRI B B0 R e 5 O AR A Bl AR 41
ITHEE SO ER T DLV, A YRR AT IO B S50 o AR AR 87 1R R

FrANFIERREFH SR WAEHERAITHBARKRAEIRE . BB BAASE
BRI A RGN BT A IR . SRR B I R H A SR R S AR IR R AT
AT T B A e AR B N AR YR RAT W ks I HE R B AR YR [ e 5 5 B R AT R 22
) RAT R Fe RATH R PR E AR B 1 %

(7%) REHA

AUCEATSERIT, AT AR AR A AR AT 4R 2 2 18 4
PR SURRATR RN IR E A YRR R 6 A H WA
Lo AL ML SCHATR B S R I, U . RIS, &
700 G AR U R 0552 R G AT 06 1 58 o BEEE M 2 LR T R 15
FEPAT o 45 W PR 00 52 0 LR T W R LS BRI, A
SR 5 L 10 T TSR TSR 0 47 A S 8.

AVCRATLAIT , AUCRAT RO SR A T M . B A B A 25 1
WA TG, ARBLRSE LB B

(£) ZEREETERE

AR IV 58 6 BORAT IR JRUUL 55 8 T < i AN BT 124,600.00 /37T, %5 &
AUCRATE S RBH BTN H ZARUORAT BTH BN B 553505 A
SRV A MU 0B 2 7V S5 MR L BE IR 400 JI 70 )5, AR IR AR B 4 AU ZE A
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It AT 124,200.00 /57T (27 124,200.00 /570) , FELLHEREM ST AR K

1T BE MR S 9t .

RUCRAT SR AR AT MG, e TR .

Bfr: Fio0
- - MEREER
s i H K BE B poess
PCle SSD 17fifi ¥ ill 5 7 S AFA A2 fr I A 0 =
1 WAL 49,856.14 45,360.00
) RN ZUAF il 428 1) 05 e S At A 2E R R i R =l 66.680.90 61.420.00
kI H
3 BEMN ARG TR H 3,220.00 3,220.00
4 TR K4 14,200.00 14,200.00
A 133,957.04 124,200.00
HERGINNET, AFAREDHEERM LR E, EZERSLITHRAN,
FRAE S5 0 4 BUAL 5 42 BEAR S R e R T DL B o 5 A IR S 4R B 4 i i /b

= IR

T BRI E U P SR BT A, EAR KT SR &

BRI A EE N, AR

MRAE S SR B P, LT H R 2 2O, HEIFRAREFER SN H

PRBLE I H
< i e H At R 53 7 AR R
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T Bttt ettt 1
FERBIBTR oo 2
oy EL KRBT oo 2
o ARIRBAT I, oo 6
H s 10
BT BB Mo 13
g S < ) N7 N OO 18
& N7 (= SO 18
T RS B IBEAR BB E DL 18
= AT ) R R AT ZE B DL e, 20
P, FZSHEL P2 mEURFS BT FEZE L s 45
Fiv RATAEZE PRI oo 69
ISy B NS IR JE A AR R I BRI o 73
L. BEBIE R, SELESHUE I SR G AT D 76
J\s R FNE TR . B8 o LT BRI AT D s 80
TUn TEIMEZEG I oo 84
T BOE ST I AR IR AR e 86
T RE I RAT NEIE BT oo 88
BT ARIRIEFR RITREE .o 91
IR N AN 5 LN = (0O 91
T RATUES MM BUE M a0 RATHE . BRI 94
X e V& L1 IO 100
1L N R oo 35 53 7 a2 OO 101
Fiv RRERATREHFEA TR EA e, 101
IS~ ARURRAT J5 SEBUARAT 26 25 8 B0 T HEHE 1A 15 D0 LA B v 75 2 4t (0 A e
............................................................................................................................ 102
BT EERRTARFEERSMERRITATEDT oo 103
o BRI FEAE D oo 105
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T S 2= 115 SRS 112

= SFRIH 5SS BUR IS I IR R s 118
DU SEFEITH SERREE ZEHE oo 124
Fiv FERIE BEEULERIE D v 125
7N~ BT P HEAE DL e 127
TR 8 N E o (o 2= ) NS 128
FBET ARFEERSBIGER ZHIE KRB ..o, 129
FAT HBESRTEAREITN AR S ST oo, 130
— RREATE AT S ETHR. AR SR BAREW. mEAR
BERIIRIZE BT I oo 130

— N

RUCEATIE WSRO BRI L= R L. 130

= A 5L RN Z RS R AR EER R KRR K

MY FE G AR ALIE I oo 132
VU, RKRATTERIG, AFRBAER S TP SLhras il N LGB L
FRIETE, BT A D SEbrds il N & H OB NSRBI RITIETE ... 132
Fiv ARRBATHHA T GRIE LTI oo 132
FEN RERFABEERSEARERBEI oo, 133
L BTREEREEIL BRI oo, 133
(1€ S s R 3 = OO 133
= RTREER SR IA T oo 136
DU, AR SEEE B SR B T H SRR B LB e 140
v SIS PN RS TSI F T R L DR E S 140
IS TR B BIAL B A UORAT #E 2 L H I 8] (AR /2 75 72 18 M H
PAPI BB I o v 141
BINF SRRKATHIZBIREEZE oo 142
oy T oo 142
o B UL e 143
Ty TG AR oo 146
L S S g @ T = 1 3OO 149
Fin B AT UL v 151



PN~ SEBRE A I 2 AR B SR BB KU v, 151

BT BRRBATHRBIETI oo 153
— RITARAHESR, WF. SZEEANREH e, 153
T RAT NI AR  SEBREE NS B e, 154
T BRI TE B o 155
UL RAT BT B oo 157
Fiv NARKBAT A TS BT S BT B, 158
IS EEFEFEI 159

BiE—: RITAIFERGEREERR oo 160
— BRI R A RIEILIR oo 160
T BN R ARIE IR oo 161

M —: ZITABERERERERR 163

BHE=: RITABFEREMEBUERR 174

1-1-12



F-TR X

ARGV, BrARSCH RS Frda, 2038 s R AR A 1R R

— EAERE

KAT N AT

A

E

¢

PRYII TR R B i R T

EAMAIR

BT EAM B THRAT, RAKAT NS

RS

Wi (D ARAF, REITANEET A

e BADE

YN BADE AR AR, & AT E A
HIRAF

FEEOMIE B

YN Z2 R E B EARFIRA ], KRR T

A

\

FE 34 71

S
Hol

ERYITH TEWIRIEA B A 47 PR 2> 7148 FH 73 A ], B A% IR
I 7 R BARBAR A PR 23 7] KR 7323 7]

DR IN

PR, B, ZARKIRA

LT

AR L IR AT BR 24 7]

BIRERLHL

ERYIT BRI A A7 R 22 7]

R

SR AR A PR

BRE R

BRZERH (W) et A R 22 )

ZE

=1

Bl T A R A

S ANES]

O | bR B L 3 A PR )

KL AF i

KILFEERHEE R T AT (YMTC), = —FKEET
3D NAND [NAFE A3 A P2 A E 1 IDM 2 fi s 2
7], ANEFE NAND 766t A il U A % .

BIEEH

WA L IR AT BR 22 7]

AR )7

RYNTHL B T e A IR A =

{[EEi®ea]

VRYIE 42 17 R R B B A

HiE =2 H 7 (SAMSUNG), #E ki1 Tk
\

1t

2R (Hynio, BhELS A A7, 2 R4
A7 it 13 R

ESH

FKEERHAIR AR (Micron), 4ERECKH: Sk
{7 AR i G R 22—

[itEiS Ve

2 [H PU AR A7) (Western Digital), 4xBREN4 4%
i3]

Bl

F[H Nt AR (SanDisk), 4Bk I N A A7 if R
77 i BN R

bk

HABE RS (KIOXIA), FEFFR. A fgyts
TR A7 B 8] 25 A 45

aEKE

FHEKFELEREBARIEAR, & —FXNF DRAM
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Tt R AP R &I A F

253 B FL T | PR R T B IR A F
¥ i | I REAR A A IR A F R K&
HFER g | IRV E MBI B IR A A S
WF g | IR AR et B IR A 7 i F 4
P o | AR U] E N AR DI T R R B B A
<<L\ EE“*EE» erl I\ =1 2250
PR A e
Il/‘,% EPIU‘EIV‘/\ E EPiLF#[I/“FX%’—“»}E?E[

R G B G0 | 18 | IRIINESFAE 5 B

AU REEN S F7RER | 48 | ERBGIEF A R ITE A A

FAT NI AZ LRI

B |G IR TS

ST 55 B | KESTINFEHT GRS E Ao
A i G| EBEA BT R o
RIRAT | AFARK AR E X RORAT ST N
Joy Jigts 12t g | ARMT. ARMGG. ARMZT
CAFNEY B (PR N RSERIE A )
CIEZR) B | R NRILAERESRE)

St B (ks irEN)

Rt 1 i 1 ) g | 2021 4E . 2022 £EJE A 2023 4EJF
E{:§=p UEEUFS g | 2021 FE K. 2022 FEAK A 2023 FEK
il A & | 2021 4EFEE . 2022 4EFE AN 2023 4R
il — & | 2023 4£

. BN

Integrated Circuit )45, RIAERCHLER, =& —Filid—eE TZi—
ANHER TR AARE . ZARE . B, AR T R
LHIE—#, WEE—/DNREUL NI SRS B R R b
IRGEERAE—ANE TN, O B T RR HLES D R R Y T AR
B AR R DR 2RO H 2 5 TR S e

Fabless &8

T hn ) RIS R A 2 E AR A, R 2R ) R AT
Rt WA, BCFHAGEAE, TR e g . SR A
S AT BRI

[l £ 1h

Firmware, — A7l T 2% A 1) B A #2 Bk H 27 fif 2% EEPROM
8% FLASH 56 5 mh, —Rn] e B P 8 3 4 5 (Pl 3 R e 14047 T 2 1
FRFF, sl A b iR 42 B e B v (1 T g

B LA 1h

PRODUCTION TOOL, f&i#R+2 PDT, [HIfEM# 5% B AN BRI
AT H, [EAERNAERADN SR, Rt S5 S
Eﬁ%%ﬂ%m BN AT I A 7 i

Intellectual Property (455, f8CIIER. ATEZFI K. HAH
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Tolif K Dl RE 5 R B AL B

usB

Universal Serial BUS, i@ #4784k — R ZbrvE, | ZNHT
THENL SR a7k & S AT e & 2 I TR R

FAAt B

B U &, 2> USB 45 BT B OKEh 45 O R A% 3
AEfif i, KA NAND INAEAENf7fE A, mTLLsid USB 41
5 TR, SCHLRIEED A

FEAE R

F&—FA I NAND [NFF 3 ARG B S S A A, HOR /N,
I EZ R R IER, Bk IEA TS SD K. Micro SD . NM
R4

PR NI TR VAL

BN 2o, A A TR, TN T %
RATF i, RIFE RS SR A7 i I REINAF (Flash). BEHLAF
fiidh (RAMD. HEAFiEEE (ROMD S5 NH ILINAEGE Y

ROM

Read-Only Memory, HiEHNAE; J&—M A et F 50 e 2diE 1
[ 25 2 SR AR

DRAM

Dynamic Random Access Memory, RIzhZSEEHLAFEAFiEeS, il
A=A A AR A BT HE S YRR, EEME
FH 53 ) P P2 PN A L 1Y) 22 SRR AR — A kil LU ARF (bit)
5& Liks2 0; 2 H R InEs s AR 7 5 8 it CPU Bz
1T HIZH ARG AR

SRAM

Static Random-Access Memory, #AFENEEUFE S, IXFhAEE
AR ERFRE A, BHAEE AR T CUE R R EE, 2 )t
N IR JE, A7 I R 2 Ok

W17

Flash Memory, RN R, ARG kiE (BIBH
RGBSR PRI, AR E S, HER.
GANKEAREYE, BT ARG SRS g A TR L
hAE, FAATHGEEER . DIFER. PUmtEam. AWBUNRIR RIS
X FRENLAE 4, B W e R s BTN 2
AT FRBa &, WK M DRI AL, 85
Bt BERITBE . AR U R T R B S AU

NOR Flash

ARERLN A Fr, BEAEG RINFRIARZ —

NAND Flash

AN R, EEAEGRNGFERZ —

3D NAND

e FH S A N AF R, Sl I A7 Ak BT HE B A — R ok 2D B
1 NAND [AF7 77 R 1) B il

eMMC

Embedded MultiMedia Card 455, —Ff PR A7 6k s br v, £ 2
EFXEFHL= A eMMC B R EMRBRER T — AN EH4, $ebhs
HERE DR B INAT, NIRRT s, %
W= eSO IR, ARSI R A I

UFS

Universal Flash Storage 455, Rl INfEA7E0E, & — P kel
AEAE A bR HERURS FOAF AR E A T

SSD

Solid State Disk 1455, HIFEZAEREE (XA THURREE, HES
B A0 50 T o) RS PR, — RS 545 ) B e A i BT
(Flash 8% DRAM), {7l ot Si - Eds, 5 5 oA 0 20
FIEEEL . B

PCle

PCI-Express (peripheral component interconnect express) HI4i5 ,
s P TSR R R TR [ A A S A A AR A
AT AN RS e

SATA

Serial Advanced Technology Attachment 5 3C45 S , i SCAFR N H
AT E BRI, Al S
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https://baike.baidu.com/item/%E6%99%B6%E4%BD%93%E7%AE%A1
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https://baike.baidu.com/item/%E7%94%B5%E8%8D%B7
https://baike.baidu.com/item/%E4%BA%8C%E8%BF%9B%E5%88%B6
https://baike.baidu.com/item/%E6%AF%94%E7%89%B9
https://baike.baidu.com/item/CPU
https://baike.baidu.com/item/%E9%80%9A%E7%94%B5/6798720

PSSD

BEhiEr, TR USB 5{ IEEE1394 $11, A LARH & b8k
W, AN E T R G gy, TR SRS R gt
17 B AL

SD &

Secure Digital Memory Card 455, H XN LEHIS R, —Fh
T NAND Flash FIfEER A%, T2 B T B AL A5 (45 20
B

CFF

Compact Flash Card FI465, & —Fh T # i 7 I & M EUE A7
fifi 7%

NM &

Nano Memory Card 455, =44 NEAIK—MEHEfEE R 5
SD {7 RAHEL, AR /N, F1 Nano SIM  [FIHUR JL-T- 58 24 [F)

FPGA

Field Programmable Gate Array, I3 nl4mfe M%), HAERET
FEAUAEA D Re, NI 46k £ i F B 1T D e

SoC

System On Chip (485, AN RGLG ), W TR HEHE
e DL IP B2 B IP AN A SRS T B SR A
e

snlE (wafer)

2R E TN, R e ik DhRE MR R i F I I
2 D)HI, BPRSE T 25 nIHE R C b

T i 7 W
0

R VIR ZERUR KBS

Normal Wafer

TG 5T W ANl 1 52 35 () NAND Flash 174 im [2] Wafer, 8% 7F
AT N FR 2 9 Normal Wafer

Partial Wafer

JR 461 Normal Wafer CL&8 i ) EIZEHL, 15y b o3 147l Bkr 4% i
A2 X RE 75 SR B 1%, Wafer HHAXERBE 1 AR XA A 5T 1
AEAERURL, P T AE 1 e 75 SRR R 7= A2 7=, I 7EAT I 3
2 A Partial Wafer

nm

Nanometer 4i%5, HXHRGIK, KEETFERAL, 1 49°K0 10 14
2 LK, LA T 4 FET RN

75 B A7 Ak 24

B

BSSUNINEER RS

I0PS

Input/Output Operations Per Second fI4i 5, & —AH T iHELAT
i 1 25 BTGk X 358 X 25 PR RE DI R e 77 20, AT AR & B R Y
5

oTP

One Time Programmable #&—Ff— XK AT 4R FE (1 77 fig s 2 8, HL 3t
Ry 2 N BEGRAE — IR, BN IRZ G A o] B ORISR o
U EA Ry B B 1 A

bit

FURF, 9L binary digit (U4HS . LU R E B AR AL,
& R — AR IS BBl 2 AMETUR R E 1 MR

2 L

5o B

Byte

— AR, R ENUE EEARH Tt EA A ER — it E R
fi7, 1Byte=8 bits

iVal

SRR BR BTSSR, R L B A DR A A B 7 I R

MPW

Multi Project Wafer, ZIiH g5, 2 A8 FHAH R L Z 8RB H
BV R R — SR B BT, G RE, BN AT LS F)
Kot At ke dh, BIFEE A AR A

s [52] J00K

CHIP PROBING, f&i#% CP & [k, H PILETEHxes A E D)
Ae B, A8 1C 7R B EE AT S 47 I 8 Y L D REAS RS0 F

A & 15 ORURE N
ik

Die Sorting, 7EAFf#AT A FIFRI Die, B s R PEARE TP,
e A TR VCRCAF R BT 5, 0 OB il BURE IR
P FE. D BT PRI B, DUEBIRIHUG R XM ZAE A
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https://baike.baidu.com/item/%E5%AD%98%E5%82%A8%E8%AE%BE%E5%A4%87
https://baike.baidu.com/item/%E5%AD%98%E5%82%A8%E5%8C%BA%E5%9F%9F%E7%BD%91%E7%BB%9C
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WURLIZ 75 17 AT, WIZDAE die 20 i 7 00 B0 (2 I8 A b
A S AR (3 SR GO B | (0

ESR

R, [E . BB T2 R A A LIl A LB AR RS 4
S HLBRIKERE, I B LA S 2% R ot R B 4

P

NHAHRRR . IR, JEC4FK MASK 5 PHOTOMASK, 1F
HIE 1IC it R, FIADEZIE A, 7823k DR, Ak
P 7Y 45 1) T

an (5]

SR, REIISTG A HER) X

FEABIR)

—JEHT (SAMSUNG). # /1 (SK Hynix) /75K Cintel).
56 (Micron). PEELEAE/INE (SanDisk) 486k (KIOXIA) LA
R KITAEE (YMTC) 176 B2

5G

5th-Generation, Bl %8 FLAXFE 2 H 1547 20815 Fr

CFM

China Flash Market 465 (FHE N, & B WA AT
RO &, TR AL AT A ks . BB S P2
7o 3 i S5 7 ol 5

IDC

International Data Corporation 465, &5 BHAR. HASIT LA
TR RS B IR 55 AR R

GB

L GigaByte, fAfK GB, HWIT 1T, THENFMEAERAL, HT
PR iiAE . A SR A BN E BN RN A&

ZB

YE3L ZettaByte, faifR ZB, HFEF, MEN A ERA, 1EF
¥=1,099,511,627,776.00GB
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BT RITABRMER

— RITAEKER

HSCARR: IRIINTTAE R SAR B A 47 BR 2 =]

YL A FR: Shenzhen Techwinsemi Technology Company Limited

VEMELIE : T 2R PRI T AR B DM PR TE M A AL X B 136 SR YR — 4R

Pk EE 1 8% 2301, 2401, 2501

R TRIAR: FE A

I ELACHS: 001309.5Z

IS A2 5 BT RYINESAE 5 B
= BAREH . RBEAR R R SRPREHIA RS

(=) ZIT ARG

B 20246 H 20 H, AR KA 147,586,231 i), BASS 0T
mH AR FREE (& Esivdaal
SR INYs
BN AEEAE AN
e | ENERAR 59,965,948 40.63%
FUM | BAMNEANK
i BidhEAN 422,058 0.29%
B PRI 7= i 5
/Nt 60,388,006 40.92%
ESESRFINe 814,403 0.55%
BN EEFE A K 9,185,990 6.22%
e | ENERAR 52,953,337 35.88%
FAFIE | BEAMENIK 4,564,609 3.09%
i BishEARN 1,636,814 1.11%
B PRIV 7 i 5 18,043,072 12.23%
/Nt 87,198,225 59.08%
it 147,586,231 100.00%

L EREEER A b EIER SIS E AR TUE A A
TE 2. AFEBATY 147,586,231 B fF AT SERRA F EREIT AR NIRRT ), K

I I LR Bl
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A 2024 £ 6 H 20 H, KAT NATH KBRS RFR:

BT
BE 20244 6 A 20 HEEB R AL 31,342 A HERRRBUIKE BB R 8 (wd) 0
B 10 24 B AR R L
: : B, PricBiESHEN
R A Bt R HRR Rl S
= A IRZS HE

R EARISEAYN 39.57% 58,401,775 58,401,775 JFA 9,360,000
W= IS EAYN 6.88% 10,149,335 Gl 2,990,000
HIRSEEME A s
ol IR A BN—BiEN 5.49% 8,107,043
AN EANISEAYN 4.44% 6,556,059
TIERAT I BR A H]
— M AR AT | s BN 1.13% 1,674,650
WEFF I T 4
LEADINGUI CO.,LTD. | &E4MEAN 1.06% 1,561,442
TP REHEGRAT | WINEN 0.95% 1,406,613
AR R R ARAT Iy
H IR~ F] — e Sk o
SR AT R Fe . FIVEEE 0.91% 1,348,800
e
[ 28 2 E 22 A A TR
o] — B B IR A
LSRR SRS | e, BT RS 0.69% 1,019,074
T TR E RS 58
®*&
J. P. Morgan Securities AR 0.58% 860,362

PLC—HE %%
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(Z) =ERRBR 7R R SEPRIEHI AR

BE 2024 £ 6 1 20 H, AFEKAN 14,758.6231 /i, FREZEFHL
H] 5,840.1775 JiRIBLHy, RIEHESA KA, & A BBRAR 39.57%, ZFRHIAC
BT AR EE, WAF MR KRS EF S LA T EE R B R,
A AR AR AT, RN R . BRI 258, HAERARHEA
THHLUTT -

R, 5, hEEEE, TESMVKAEBEEL, 1975 FHA, SOHESHEN
43062219750917****, AF}%:Jjj. 2000 4F 4 F % 2008 4 9 A, (LRI fhiEF
BRI KA R AR Hidg Rl 2008 4 11 AAIMELFIGIR, % 2020 4F 2
AVIHTAEAFIERAEH, PATHEF, #HF; 202043 H% 202346 H, {114
MR K. WHEIRAH, 202347 HE4, (FEPAMEFK,

HAE, Z, hEEEE, TEIKAEER, 1979 FHE, FHES5A
22010319791021****, Ri-L-Hf A A% 1. 2004 4 3 A% 2011 £ 9 H, JiERYI
H R EN AR A R B RS e, BlS 24, 2011 4 9 J & 2020
F2H, PMTELARARSEHE, PATEFR. EFK: 2020 423 % 2023 46
A, ATAERFES, AL, ERESMA: 2023447 AR, (TEAFESR.

Rt DY, F R IR I AR AN S s P AR R R A
= AT NERFRRITLRESFER
(=) TR HBRATIAEE R

NAND Flash £ fif 5 2H 3= 2 by £7-fi it [ A0 A A7 24200 il B 3. ulJa 77
Jo AFAE P VAEARYE AL T ] 7 DAk i B 3 . 4 it Jeilid . de g
I LS AL S I AT

NAND Flash 7247, BRRBAEME IR 4h, FEMTSZ 5E TN
Wi — O R B T I AT AT 2 A7 i L= S IR A D, XA R
A B ISR I BUELE 6 AW R AT, BT YL (4R B
FURME S — 2N B N FINAE 4500 & ih iR IF M i g ie g N 77 450
PRI AT, IX AR R A AL AR E AR L 55 A AR, W R R
B BERM. s
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RATNBCE s PR INAE BRI R A0 R o D I R Gl
B, B ER. NAND Flash ££6f b [, DA bR LA & 005 sCse B, 2
F BRI AN ERROGR, JRTRNR S SRl APy, BRI T T
e ARYELFHAl S RAT NI SR K i A R BN AL, - #73E4T NAND Flash
A it R R« 24205 P TR A i b BRI N, 22 57 T2 AR 17 Al 0 T
Sy e AN AV K FE R B

R AT A F ] R RS DLUR -
1. BRAT NN S AR B A A B L B A i = i A 7]
(1) FEHCHT

T T I 0 PR A R BT 2000 4, 2004 475 H [ G HE & T4,
B B0 TOER 5 NG, SR R4 3R B4 i 324500 ke
XK, FERPEC AR, RIBS NIRRT R0 i, N7 EIZ
R TZE, HATHE BT OO P eMMC. [ &S 77 i &
FHOG 4200 S ) 222 o AR I H 1 BBk 1 2R Ay, 2023 AERFIGHR
TSEIVENMVISI Ny 482.22 ALF 6 11, SEIIFAIIE 36.24 1L & 1.

(2) TP He

GRINTHLE I T et A BR 2 7] OBCEARES : 301308), FYAL T 1999 4, 2022
8 AN B A& B E NAND [AFE RN FFAE 6 AT K ) o B A7 A
A, B AR BT ML S R RN A7 i it i FORESEE s i ¥ 9 A7 i i
i Lexar Fowib. WRIBITH AP FEN 2023 EEEML ST, 2023 SEVLH e SL L E
AU 100 12768 105 1270, §75 4% 8 14702 8.6 1470, MRHRILIE 4 &% HIAH
KNt HAWREAT RS DAL H 1.

(3) HARMEH

BRI BIRERHS A A IR A7) B2 : 300042), RALT 1999 4F, 2010
1 HTEONEAT BTl BIRPRHEGR BN L7 BT AR, JREE HA M. B
FURHE £ BNV N AR Boahtdidit . AL FEREREFIBER . AEr=FIay 8,
USSR LR E o BIRPRHAMAT N A7 A S Qs ) 28 271 JiR Bk il B 5 )
IR A7 L FH % s Bl A7y ST AR OB R B R o BARMRHE ™ il ig B @ I S I A7
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N MRS S A = I A AEFE . A EESRBURON . ARIE BRI RN #E ) 2023
FEREENV G, 2023 FEARMRH ST B 0.44 47T

(4) AAY%EAFAH

BRIME GeAE BRI AR A TR 22 7] (B AAS : 688525), AT 2010 4, 2022
12 AAERHIER briie 2 B A S A S A BT 7= R R S TR A
Ao EYEAEAEE B A S NI AL, B A. FaER5%. R4
THAEAF BRI 2023 SRS, 2023 SEAA4EAEAE S B E WA 35 12T
% 3714IG, W58 5.5 14ICE 6.5 1470 WRAURA4EAAAHIE B A A S, HiEH
(58— B 450 e i H AT B 5, IEEAT B

2. UHEBNEEEEHRFAE, ANEEEEEAERHIEEAT
(D ZEHkH

55k (Silicon Motion Technology Corp.) T 1995 F A TR HEES, M
MR T T EESEE T, BAEREGE ., PEREE. KE. #HE. DARA
R CEIE IR . 3R T 2005 4 6 H 7E3:H Nasdaq 17, 2 EEEHE—
LR IC Wit A F]

HORRHE NAND Flash E#0  ABRSUS 2, A 20 E 8T
KL, N SSD Jx HoAth [ 45 F7 it 3 B HRAL T MV S i M R AR Rt R T 22, T
FVE AR REF AL AN AR ZERbO . R TR o AR EoR A
P AR, 2023 4F 1-9 HERBHCE WL S 4.37 12370, SEILEAE
0.32 /2.3t

(2) BR=ERH

BREERHRAL T 2014 4F, 2 — FARMEEUR A7 i 342085 7. AloT 15 5402 &%
FERO T 6 B0 ik Al B RO DAk — BBy T AR A 40 i
FERFANAL, TR BN A Bk B S HEAS 5 B SE E AS R A S T, A
) PR A7 A 1 T S U B, B A i iy s Bk
iT 5,000 Fifl. MRAEEEERHLBEE U, 2022 FEEERHEE IR
5.73 1475, #7541 0.79 147G
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B—TEAL T 2017 4F, & — K UAFEIE R AL OIS it AR . &
B 5 AT O FIAEAE IR R 7 RO R . Wik s, £~ RSB
FE SR ARG IRA ARG s S s file v =K i
2, DLSAFAEIES] P (R4S 7= M BORIRSS S5 T A3 B0 v A it g ok
HE, HERIZ BTG SR PCy RReFAHL. T xS 4k .
RYE1S— Tk B A G RE, 2023 4F 1-6 H 8 —meEh il Nik 4.51 1276, 5
#1 0.69 127
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(D ATEEE ]
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o 2 SARA T 202 A B AT B AT AT B R AL 2R, 32 B BT DAV S
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ROM Flash :E."\ )ﬁﬂy DRAM SRAM
| moAREREER
r———————————————I BWC\UFS)
|
|
NOR Flash : NAND Flash EEECy S I EESYE
|
e U UL USSR U ——
PEE
ffif &

Flash i F 7] 4379 NOR Flash (AAASAY A A7 ) F1 NAND Flash CHdf LA
L35 Fr ), oAt NAND Flash o5 H (B NAND Flash 47 i [R50k ol 385 Ay ) 2 B
HE RS T — . MRYE CFM SiitddlE, 2022 4% NAND Flash f7fi#:ts v
T LI 601 143670, (SAEAE AR BT LBl 292 43%, (KT
DRAM F74i& 45 F; 17 NOR Flash (5 ELIU K 1% 7545, 38N

NAND Flash 770 v 12 T Se B8R Sk thne, H— R ES R
SHEEE BAEE . SN M ST SR SRS E, NEEEERENS
T 2 BB S Ay, g T AR AR i KA B PO S 2 A
TMERES R, 5 B &% . Rk, NAND Flash /747 5 A 1 & B NAND
Flash A0 0RL CRIAAAE B a8 AT 4558 2 UK AR A o

AR P2 A KB AR E, NAND Flash 774 72 i 32 Bk &1 43 9 i AN 20
FHEr= i (I eMMC. UFS). [EZSM# A% (41 SSD. PSSD). itk fAfithiss,
Hor,

A. BARTIEREF= N (1 eMMC. UFS) EE N BEEAR. W ETF =W
RNAALEN T, EFHL PG, 7T 2 8 & S8 e fE 7 i B T B A7
fith, — MR DFERG . AEBGHE R H RS 2 17 i R AL I R R A,
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B. FEIZSWH RN T KREELAMN R FTF RGN, FEARE
SATA. PCle ZZFir= iz, # ZMNHT AN ANER (PC). Hdado. AT
%Ell:]ﬁ%\ I?%\ ﬁlzjj‘\ Mé%égﬁ%\ EEAjj\ @ﬁ\ ﬂﬁ%\ Ei%iﬁzﬁ?ﬂ@ﬁiﬂz;

C. T RRMEE 2T B i CAE, F898SD K. CFk. NM &
SELZFEM, Xk 10 4F, BEERBETF IR EA BT SR AR A7 S
Witd, SD EZHMNTHLATZ N HER E GPS W4 BN, 1TEIEFHI. 1
AL FEEEFE . B TFUERNLISEAA N H 75

D. AR H AT nt U &2, HAE NG B r) —Fah {EHEN L,
BT HEE B 58, 5, ENMTE. . BmaR ke
BN

(2) NAND Flash 1737 HA B BH 8 1 3 v

Jise E, NAND Flash fitg 28BN S0 B AN, T3 ess by B 7.

NRER BB E . R CFM 4881, 2013 LR AR 6 137 B WAL 1
BLUNR B s

ERFETH AR, (2013-20254)

2,000 80%
1,630 1,630 1,650
’ ’ 60%
1,500
40%
1,000 20%
780
590 0%
500
-20%
0 -40%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023F 2024F 2025F
e R (f2RTT) e R (%)

KU CFM

4Bk NAND Flash i34 7E 2020 A1 2021 4E& ) T ik, FEERT
NAND Flash f#ifi 3D TEHEARMNKIRE . A48 = Red sk 2ol 27 7 KR
REEMGE. FEP R, 2021 FFERBRE AL T Re sk fahl, Ui
| RATER R T S 0 0 ) At b, RWRE N By AT, A s AR A T
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https://baike.baidu.com/item/%E7%BD%91%E7%BB%9C%E7%BB%88%E7%AB%AF/9886275
https://product.pconline.com.cn/itbk/sjtx/sj/1109/2520708.html

PR RIRIE G, 424F NAND Flash T 37 #UBLIL 5] 679 1238 70 . 2022 52 5 5
R PRGN, 2 FARAPAEA T SR A H N AT, 2 TR L IR R
BURIE. RYE CFM Boigiit 3, 2022 fE4RREM MR EL TR 15% %
1,390 123576, FHH NAND Flash 4 601 123570, [FILL TR 11%, 45 AESHE
3K, HET RS, BRI 5 PEAE R DR A ek, 2 R
TORIEIEE, AT Al IRGH[ET Y RAERT, ZHEEMZT, Wbk
AT T AL R, d sk — %6 A7

(3) NAND Flash f7# AT Mk VA% 7 TIF i

FRTAE A AT M7 M BE S PR A7 AERE RO [ AR o R S v Hidis
B 2022 4F, o EER R B 3 AR A S B R, RO L R
PR R it it 2 L, A @ AH SO0 a3 0 < 0 o 41 o v B JE 11 LAY B 451
AL 309% o A7 fiff #s AH SO Fr 2t RIS o EL B A [E] 577 Mb 2e A S IR 2 4 1Y)
B

A AR ARV AR R BORBE S AN St KT, AR AL o [ 1F T
Kv AR B SR, RES I AWIR R E, 55 5Em
TR, dE LB 4

O L3 A7 At 5 5 SR BL5E K 2B W T 3 R AL

FH-T- NAND Flash 77fif i [ A= 7= 1l B S BERUBOR . BEARKFE R e #
% [ 5 A 2545 1, 389 — 4% NAND Flash P2k (g i i1z 367, 4
R LR R B S5 IR, 4K NAND Flash il R A =2 W ¥
(SAMSUNG). /74 (SK Hynix) /FEEF/R (InteD). &% (Micron). PHHi%L
#i (Western Digital) /[N (SanDisk) FlEdf (KIOXIA) /% /il B 44 45~
REJTs MeAh, 3228 T B GO AT M ) B AN B Rk Ry, A8 B 57 5% e UK
JERIEE SR T, RENKITAMHE (YMTC) &L EMF AL &N, &
TR I AR NAND Flash 17 & 157 &, MARAS 373 1 NAND Flash
Frfids i B S B S A0 S 22T T 4% SR . AT =, H AT 423k NAND Flash 47
il it [ I 7 3 2 B0 5 S 2B T P RS AE

WHE CFM Ziit, 2023 F5 =2, NAND Flash Wil L, =EH#HTF
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(SAMSUNG). #f 771 (SK Hynix). 3% (Micron). %4 (Western Digital)
g (KIOXIA) SR G4 14 3k%) 90% LA BTz ai. Hrh =&
Yy U3 iR E S —. BN, KL CLIE 3D NAND 84,
H AT G387 4%75 45 (142 Bk NAND Flash 11343 4.

20234E 55 -7 ) 4~ FRNAND Flash i 3 63 545 &

530%

1230%

15.90%
= Samsung
® SK Hyinx+5olidigm
= Kioxia

Western Digital

i kiE: CFM

TEP= BRI . PRy sk SE T, B AR R KL T AR P A
FrHI3E &R %, NAND Flash HIdi g i EAT WL N BON A TF BB, HEER R
STT MR, KT WA A TR AR R N o

@FRAEAE IR AP 7 THUIR

NAND Flash 7 fi# ™ i 35 5 B A7 it [ RURE A 3 42585 AL U A7 i A1 5T
NAND Flash £-fiff f 3 (1 SR (RIEAFAE R D A0 342080 F S g )0 b -F- NAND
Flash fEE AT _EiiF. WIS, BT e R PCB. MM R #8hmasfhAl
ek it 150 S5 Al B A ekl P TG AR R 45

LA NAND Flash fRH ™ i e 25 & £, NAND Flash #7477 i 3 224 )
SN AEAE =5 (40 eMMC. UFS). [EZSAEEL (1 SATA. PCle) HILIAT
fit . TPEBON R MRS S S =K, DA = R P2 i e 38
S5 B I Al AT NAND Flash 26547k 1 it
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NAND Flash #7647 Ml /6 3% 72 LA U L8 o A B A5 Bk, B e
ARFFHL PR, PCy HdEH ORIRS 2, A& GPS B4 BAHML.
TEALFA TN RS BT IRl 2B S5 & RN S 7™
SRR

#£ NAND Flash #7743, FE 4l K22 40 F NAND Flash 7k
AR AR, DU R RO AR RS2 B0 AR et Bhk . &R
BT S B Ay s B BRI E, FRE ALK H—#t L NAND Flash
FEEFBIPAEE WS AF, EP LA S EE B R, a5 RAT
N ABLELAE TR 7=l Y BIAR S A 35 70 AR AT o 4205 16 s DT
TES A= 1H, KILAFREIMEROE B E bR et KF . Sk b, RE A IELE
Pt BTSSR, SR E A G B 2 4, HRIE B TE R
o i R I HH RSR B R I SR D

ATk A Al F) 3 B2 AR

NAND Flash A AT VI P AR i SE Sk BT T IR 2 2 . &4
S A BT — 2 MU T 3 0 40, A7 Mk A A SR B B 22 S B RR B AR 5T
W, e A 43 11 3 B St R S AL, A4 5% S A AE ML S AR AN RS R RE
AR . A —E 2 5

A, TEREIRT

A RS, B LR R, e W BRI SN AL
71, ZEEWATE 7 BT E N a2 E R (BT IDM B0, A
B AP R R A BB FEE] NAND Flash £76if B = S g it il i 34mT i
HAHREM, HEdiaE Bami, RAEZRIY MmN, sk
Bl HAE T EE P 3L s . BT g smas il % H,
R ETRERR R, AR AWHERZE G R “ O DA,
AR “ ZNJE”, Rl 55 3R AR T B 2 R Aol 2 [ 2 A AR AN 3
FEA o, BAT R PERE . M AR L, PR TR Oy i
e L ES BN IS AT ML 2 % ) Bl i T SRR, IR 2 P BRI BT PR, (B
RUFEEIEKR, EHFMFEAEIN A ERNLRZH, NN HR) iz
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A, B E AN R KA o
B. FEF AR vh o m RGBS 77 )

T BETE LA LN ™ dh ) R AR S S I X R AR,
T A FRRA B AR

ROy E G X SR 2 — . 20 4D 80 FEANE 90 AN,
H AEE R B M e o R 5 VB X A o EAAA AT L I BROd R S T, o [ 5
DX 7 2 B AR Ty R R et AT e i A (AR 2 N P 7 e BRI A BETE A
&, PRI RA . PR RO st A UGB 75584
AR A R BRI S5 AR

B E R, 20 ZEMEARBR, FE NAND Flash £7fif 4l
MAEGEBH L BT St I E Rk, 120 Rk N & B EES A
TIAF AR TR R R PIRSR . Herp, 28— SR T 2
PN AR A 7], XA A& BUEAE 3% B B0 ae . ik
7N AR S 58 R B T RN R ENFH NAE 48 it
WA I F 1A T 37 G A A 4088 7 i R 2 ] 5 3K Sl i 2 il B30 Rl 55
R EAFRLAL i, ISR 5 0EE . Bl EREES A U5 E
ok TE GRS E ), AR TGS T EEREL H
PRINAE A B e R A B R T

(4) NAND Flash iz o

NAND Flash 174i# i3 £ 2 DR A XA 7= i b S i = oA £, &b
ik 80%UA I, it R AFAER - Wil R BB A B 9% A4, Bk
THOLUT

1-1-33



NAND Flash i 3z M S

100%
80%
60%
40%

20%

0%

2020 2021 2022
W R WA i HSSD w ik ZiSSD m ik

KR : CFM

5G WA B KB AU IR R, Wk T KEMBIRAMHTR, SRR
AR IR 7 R B IR S R MR K e dh . ARHE IDC HLAITOI, A EREE
SR M 2018 SR 1) 33ZB HE AN E 2025 SR 17528 He i, rf [ [l Tl 31 2025
KIS 48.6ZB, (HAEREUEE M 27.8%, ONAEREKHIBIEE . 1E6E N
KR EKX.

Z7Hi NAND Flash 3= 22 DUN T8 BEFHL & BEIAE T IR A SAF 6857 i
N2FH T PC AN Lo iR 5545 T 3 ) [ A 8 it . AR B A4 7 o

O RETHL

MAERERETFHN S RE, WYE CFM $dE, RESIRE R TILL 0 it &E
TR, HR SRR BRI PR B R Hodr, s T LA
128/256GB K J&, Fiii T-HLIA 256GB/512GB/1TB K Ji# , 17 75 LT K 434E 30%
DA S E R

[FINF, R4 IDC HLETIT, HEARH T 2T AT SO MR 8aE 1K, 2023
ELFRE R THLIE SR8 T RS 1.7 1238, {H 2024 48RRI 2 51K,
T RETFHL T AL 2024 FSEIL 6% IERIK, I 1E o LR AR FE Rl R e IR 1Y
K.
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SR RFHEH K 56 FHLH KBTI

1.600

1.400

1.200
Fan
Arr
42 1.000
= so0
60
40
20

2021 2022 2023 2024 2025 2026 2027
B4G Tl m5G T

i CE
=) S

=]

=]

BARKI5: 1DC HLI
@QFHE A O RS A%

LK, BEE I 5G. WM. BEEh TR 0 HZ AL b Pk
KSR A 2 N 7 S I BORIEAR L S i s AN K, Ml B 2 B LT 200
K, Bt O v R AR R IR e R SRR, IR AR AR AT A I T 0
TR AR S PRIE G K, 122 3 U Y T SRORE KB I o AR (= I8 e 7 #r, 2023
A ERHRE L T S 3 K &2 820.5 1255 TT.

20172023 FEEFREFE P LHIHIE (2%£8)

900 820.5
800 746.5
6793

700 seok 6187
600 5133 ’
500 4655
400
300
200
100

0

2017 2018 2019 2020 2021 2022 2023E

HaRIR: H E A5 B
RIS, gt B B R Ay v [0z 5 A [ X EUR e it B Aol B
ASHE R AT RN IREN , 5 A BREHE 0 T S WU L, 3 1 S oo viT 7 40 5 T AR
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A R S E B A, 2022 4 A E A O T ARA 1,900.7 4276, [FIHLHE K
26.70%, TR LA 0 E 4L 2021 IS 400 1270, BEERE &K, &A47
B A BRI, B B o0 T I RO R R S K A, T
2023 i AR ik $) 2,470.1 12T

2017-2023FE F EHFE P LHHAE (Zn)

3,000
2.470.1
2500
2,000 1,900.7
1,500.2
1,500 1,167.5
878.3
1,000 680.1
512.8
B
2017 2018 2019 2020 2021 2022 2023E

BRI o

O R EN

VIR BRIV B LR R IR IEHE S R A i ) TR PUE I K, SR A7
AEMN GB W TB, R IE TILH MM AN B bsardt. M ABRVEH
KE, PEEEAETHORIO G, Whimadr, 2021 4 ERE7
TIHIELL) 7123670, 3 2023 Al 1K RiEHE K & 15 123 7T.

—J5 T, T EE IR T R R R S K I T VR E D Gt
7R, 2023 AR E B R EIR AR R S SN K, P 43 0l 56 B 958.7 JT AN 949.5
Jitl, FLLA K 35.8% 1 37.9%, 4L 9 FARFFAEERE —. AN 2023
E T A HH e IR C &I 2 3L.6% B IE R,

I, IREETE AR, JUH Al R RIHERFE R R BK,
IE T SR EAP T 2R o VR Rl T R R AU AR 3, T B skt b 22
B, BERRE EEA 28K CEFHASENMD IEEMN g TR, kit
SRR, AR Y EEA BMAF EE T . KERBEHELE.
P/ NIBIRAEHER, 1L 25 i 20 An IR M N A7 A 2 1 5 SR LI 64GB-256GB, I
BoIgi s b A IO T7 il 25 T SR AR TH 21 328GB-600GB, i oA kv e i 51 3 48 44
WXt A R = 7 R4 3 512GB-1TB L. CFM TiiitF| 2025 .45 NAND
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Flash f#-fi A BRI 2TB, VI4AF il 7 AR 21 2030 Rl iHKy#d 200 123670
U

ERRFEFMHTZRR (LR

250

200

150

100

50 I

L

2022 2024 2026 2028 2030

kIR 306, CFM

@R ENAFH T )

TERENAFAEH BT Y, BIAnE AL, 2P ids. TANL. Bkl T
EHEEAT WAy, AR AR SRS S 7 SR U AE A kT e, H
b5 5G 7 by B B B A5 B AN LI P b [ g T s s A AIRAE I BT
I A S5 7 [ R, S SR B A7t b 0 A Bk ) A BRI 3 7 SR S8, (RIS AL
e A E 2 ETHES . BARTE O

ERFEFHESPAHEHERR

450 3300 3,400
440 3,300
430 3,200
420 3,100
410 3,000
400 2,900
390 2,800
380 2,700

20194F 20204F 20214F 20224F

— A RRE (D) ——friE s (EHED

HHEKIE: CFM
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EERAER (UED BB S EHIENS I

280 2150 2.500
270 2.000
260
1,500
250
1,000
240
230 500
220 0
20194F 20204F 20214F 20224F
m {EERTRY R (TS e {EfE SRR (P 0T 5500)
B kIE: CFM

2, PR RS
(L) FHTA TR K, 12N P K

BEE BN e T-HL. FN . B BEPT o A A S RS B R A 2 S DA S Pt
MR %5 R TR KA LT, BRI R 2 AWy K. AR¥E WSTS %k,
2020-2022 4F 4z BRAT-fitt 45 o5 4 G H % 117 32 FUASE A R A9 23 il O 32.5% . 33.2% A
28.0%; KSR 26.7%. 27.7%. 23.2%. S5 K I
(AT, SRR SARAT I T ) 22 50 I, 1= 94k DL R AT fi 52 B0 7 [ 1) B 1
HARLEP T LTt ARYE WSTS TRINEE , 2023 4, 77i#% 38 T UBLKE T % 31.0%
% 896.01 {43£ 7T, 1H 2024 44 [ ELHT K 44.8% % 1,297.68 103670 KIWIKRE,
FEAEE IS A SBAE R . B BEVRZE . LA AL Al B35 R R IR 3)
TR,

2002-2024E2 BTk, ERBHEEFHEETIHAELLRELL

Trfihes s SEFTEARE m— SR ceeeeen R G AREEEEEED SERREBERREILL R
6, 000

_ 60%
g 4,500 2
B 20% B
=3,000 | T Tiieli, 3
. &
§ 1,500 —20% %
e l l 1€

0 -60%

N
@\@r@@@@@»@ &% G"Q\ Q\ Q\ Q\ & Q\‘3Q\ Q\Q\ Q\ & \Q‘J' x\ \\

ZORLRYE: WSTS
(2) ARG T A, FARERIRS AT I K
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% 5G. Al. mMFFHAMEEENE, PC. FHl. RS AR ES
Zeuity L AF A RE . THREIRAG . AL B TR ORFFELI K, #E3) NAND Flash
AN 1) T A4 5 B T 1) HE . £ 3D NAND 43 BEHERR BA K. CuA/PUC/Xtacking %5
BRI FEBI R, NAND Flash 176% % B L4t BE 13 BIHE— 2B 3T, SARLA
AW 2. i CFM Seit, fE4EKT &7 NAND Flash #, %KX NAND J5
J 2 HEH 200 J2 DL EHES ) NAND Flash, F—= i AL 300 EHEE N
Jr Bk R .

BEEBARAWIE, NAND Flash TZHIFE. HiSZHMAM PR, +
AR P R SACR , ff42 R R 35 B 4R T S g
R, IREEEAAFAHAT AR K

2020-2024 ER- 122 3D NAND HEAR K B4 E

2020 2021 2022 2023 2024

SAMSUNG 128L V6 176L V7 2022 MP 236L V8 2023 MP V9 2024~

KIOXIA

Western 112L 2020 MP 162L 2022 MP 218L 2023MP

Digital
.M‘icron 128L TLC 2020 MP 176L TLC 2021 MP 2321 2022 MP 2yyl 2024~

B

SK*’ 128L TLC 2020Q3 MP 176L TLC 2021Q4 MP 238L 2023H1 MP 3xxl 2024~

MY E1me 64L TLC 128L TLC/QLC 2021 MP 2xxL NAND Next Gen NAND

FRERIR: CFM

(3) A e B PRI, A Rk A e AL i

PO iR ER, (H B 4 R B, Uy BOR RTS8 L3I
EERRHCT, ORbE E 5 E B e 4, BT AR BB o FE
RS BURARTT . g S5 5L B0 10 R 55 8 A0 PC 7 bl Bl 22 eV 7 245 21 (R
PRl B P B AR 2aa k. [FIRy, BE RN 8% R R B s
IR Bl 7 [ P A A P PR A

FAT, £ FE XS W BCR HES) T, 3E NAND Flash 17 fi# d 5 1) T
S REANHE B SR B BOR DT TR R BE IR, DIAIL A7 il AR IO i B 8 )
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Eg/NSE BRI =2 BT, 2%, BN ESELNEARER. KILEMEET
ZAENTE AR SHTN, BT 2019 FERH% I 3D NAND AR FHIZ LI IGE ",
G T KA 4 B LW T 374 SR

H i A2 fE s B R SR 1E 5 N B R BN Se Bk AR A a0 A
ANEEVE, BTSRRI 28 7= b, B A, RG]
R, BEEE N AR BEIZ D KR E 3, BN R AR sl /T
e A0 f B O AL .

3. ML RIFREAKE K shia

TEAERE S AN A% BR BE S RN A% AR B, AP —E AW . 2 B fg R A7 0%
HEFEMHEN . BEARKENE. TN T /R sk &
[ 05 22 R AR A PR 55 10 AT T A7 i i [ SR P 1) ) 280 R 45 22 o TR 2 7%
W, DA EATTEAC S A 7= M, — A 7 AN A TR T], AT R K P AR
KR, AEAERERS A N ERIAE], AT RIE K25 BT R B

(M) Mm% REAEFIFIAFIEE

TEAEP AN RS £ B2 R IR ) BRI B I8 H 32 5 A4 77 i
ToRARAL L T A B[ 7 SR 0 TR ) A7 B AR P 38 FC A% 00 R0 o) A7 i ks ) )
HRREL MR, HliTEAEAMER, —RAEFME Sk BTt
HAM], ATMERNEACEA R R, AT AR N BEARE], AT RREK 2 B
%S

1. T RENBAFNHERE

(D) BHRAAET RARIEK, TR REKEITE R

BEE i B 7 i bR B . N TR Be e —0E B AR
)RS R R IEAR, EERPT A I EE T oK B R UL ml i K s, AT K
EHIEA TR, R IDC Wi, | 2025 FE4EREEE BB M 2021 4E1F) 60ZB
whng| 17528, HadEHIE RSN S 48.6ZB, S EREIEE N 27.8%, BN
AERECRK B B .

HARAFAET B 1 AFAE AT W B PRI R e AR R I B s A7 fi 5 SR s PR 1
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FAE S AT BRI R T 7. 4R Yole MIZEiH4dE, AFAEF i g it
£ 2027 FRIEF 2,630 14570, AFAEAT WG RIRTE .

BEEFHAAHA . PC EE A R E AR EEHE . RS FHREM AN
PR SERHRTT, NAND Flash 8 FRFFFEHG . JAh, IRER eI,
%238 NAND Flash 13 230K 51 K ; Chat GPT 5 N T2 e 5 e, WK,
R T B ST RIAE A O r BFR SR BT, ARAE ST, — A N LR ReRSS &%
NAND Flash 75 & /& 5 IR 5545 1 3 fir. BEE R BEIRE . N LRI RTHIFF
BHBiE, AHEO FRERE R PRI, AT A RS .

(2) Bd i B4 fa KA =

PG iR ER, (BB 4R B, VA BOR ISR A8 LT
RIRFEHT, ORI E 5 AU B 2 4, B B ) R R S FRE
HLE S BURFRBTT S <l 5% B USRI AR 55 25 A PC 7 i B8l 2 A 1k = B4 2 ORI,
PRI A At B B = B AR Sl . RIS, FREIE RN B S BORE
SR Bl 7 B P A A P PR A

AR, RS R R E RS, REROS @ T BO S i e T
KGR Ry AR, BERERFAFARA R, REEYEM . &R
Ty miF SR R TE K. ShakE, WEFSE LSO B 3R
RO Al A LA, R DS S, BB A 7 e L A
g K

(3) FE S BUR SR

B2 BB A A JE 7 M () R A O L BGES 43, 2 K R B R TF AL 2 K e
SR FEAE . e S UERTSE AL ML . BURFSE G B — R BB S AR B AT L Y
PNV, MEATIR R RR T, HESIAT ML AR AR

2020 LK, HEZFAMITRESI G T2 BORL, SSRGS SRR
BEAORE. 2020 4, JUAEANRBUFEG T O RENRBUFIPATT R TE
KA IR T S B rl s 7 M R B T R LRI D), B TR A K
SRR AR A, JF AR TP OB A« AR EEER A e O
2021 4F, HESEHME 7 TR BT it R R, W EOR A e
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J1. BHHEALGES . BTER. MZ0EE. SRk, BRI, K8uE. A LH
e~ DXBREE. WrARL SR S PERTHE PRI, A A 2 2 SO A 5. B2
R RSSO ILS, SEEBCT BRI AR T, 2022 4, i3k
g BB G T (FRA RIS RN E (2022—2035 4)), ZRAximfiE
THE BB AZ O 5E5 7, I TR it s, Luchig. HrilER.
Se TS AE BOR BB AN -

2. MR BREIAFIE R
(1) FEREBARIAE T B B

[ o 7 37 b ) A LR A m) KRR g 1 U4 DA B R e o A A ATk
I R AT AT AN A IR B B, JCH AR AR ] i L B 2R DA P 7 22 1) =y i B R
SCFFAFAE R 6] o H AT 0 AT 1 € (B0, (E AR SRR AR 5 58 /7 56
DI ] AR B A b 5 AR it B TR UK

(2) HEPrEEmHEARNA A E

T ARG ERESRSE PO SR RERT, mimfioRA
AR GANATAENLIE . AR R . B Py & SO ML A 12 8 22 56 1Y
A2 RN A AT vy i 5 AR N A AR i o 3K A 3 ol ] PAY 8 Bl HEL B B T AR B
SEAHTESS L BBk 4 R vt Al b 1 2R A

(3) FRIE 770k ol [ )3k e A5 i — b S B 28

A7-1its o [ 1) 35 B8 JJ 2 A7t rm Mk 52 77 B B SEAAREN, 24 Bt 5 S 3t ) A 1 o [ o)
& T2 K 0 88 B R IRAE EAMEAE R b, P14 i 5 H) & A7 Ak
TP B, TRIAEARTR ZAIXTE ST, BARTE B Sk 88 4 EUR 2 1 ) e
FER, BEWZD A B KA G . KEAAESE E P A g0 A 7= RS, H
1155 B AN TR EH AR AN T 340 805 T AFAE — € Z

() #HAKRITIRFERERS

1. BREER

INAE 3 o — AR A AR . 800 . 8002 DA R 32 T iS5 22 Fh Dy e 1) 5 2%
SoC i R4, O F Wit KB 7 B R YR THARSBER TR, A5
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F NAYE LR EE. EEEZ R 2RI, M. M
KBl R B AR IE SR RGN+ 5 SR8, A REAE 58 S AT L A 3L
FERR JE o (RIS, P TS R B 5 A B 7™ i BB T PR, AT MMl A ol 7 4 o
FIRFELEIERE 7T, AW AL 2 A I T 76 5K o B N AR b X RAAE e I TR) P S5
DA FUERIBOR R, B, AT AR I EORBE 22

2. B ERAMMRER

R AT W ANV O TREFFSE S T, T ERFELIIT R BN o (B AT L%
A SR R, S B A &, A AERIE A B BOIE iR Or — R it
Fr, FAAE - BNRRERE BN RERA RN X2
Bl b N KB B 4, LISCRRS A T R B R e . KL BT S B Ry
Wt N I EE 22 o

I, XA AT R, TR AT N AT B 2B WAL, A7 Gk
e [ PE A A RS 7 i m A o7 B R ATl T Aol 7 A P A B8 it AT
Frfi i R R L A, HARME B 48 UM B G ey itk — B e 1 Hoxt
BT A A B IR AR N RE AT, SRR KIS EE BB IS AR R 4l
AR B T IR AR . UG R e R S A R e Rr Al 5
FEAR IR BT 22 B T s 15 VR RS S i, K T Aol R B < B P Y 17 42
R HESR, XHATLR T N BT T B B (S AR BE 22

3. ATEERZ

£ R R VAT R MR B R, BRANLEEHBIN, 56K
H S IR ML & A L5 1P WAL N A A R e (R s 5 i
PR, B, ELSET O G SRR A MRS, S rEEA
AR AL N A # A T D BAT A Ay, Az [ N A 25350 . X
T NE, AT BCNEERITIVEEZ .

(7%) 1T ZEYSIE

1. R

TEAEAT MV B A 52 3B R L B B R R A B R I 7 S BB i3k 2D e, SR
— 5 WA A W o 4 A R R B R & R A S 4 00 1 BRI — B TA) 2 T — 3% 1 B8
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IRGERE, L, TEAEMEARIIAETTIH, BmTHARMANHED, B T2,
R Z . A ERE I A 2 1) NAND Flash AW, B HIA7 il 24 Ry
K, AL RN R TS FR, EAMARMFRR W, EE
SR, B BRI PR KR, A S AT AR
RIS R TS Nk, AT R R B B R T R A 4
AR, IR S RE

2. X

SENTE, SRR L FEE PG K= M AR AERE R
R RIEHNIX o PRt X R4 T [ N TR s SR B BT, BHEAA %, 7=
WARAALE T m i S BB R s K= A XA B AR, i b B
FEMARIAAE TR B I HIE s BR=MAHXRE T RN &RZ T~ B, 2
TR R L I Y S, PR A T mEE .

[FINF, B = Ay 3t X th 72 [ A 2 SR b L SR SR RIS S o, R 4R
TOREAFAE R . SRER L AN ) A et Al A, e AR
fesm b 7 T HRACER 1Ry B R A R oK (1 BT e e A F SR O 5 R
Hty, HEEM T BT EOR . TS . EIMRENR. AT RE S
TmER, BRSBTS RS R T
TR —.

3. =it

AR A AR — EETMEASRE, FEE L i E kM
o BEREMT, B, W 117 o FETT . FAHAE RS T SR
e R PR B P R R AU A& T, RO INAE S A T SR, MO SR 2 EAT
b 7 SR A 2 A HE K

() LT T Z B8R X BX 1M K 5200

1. 5 BTk o< BcE KX H R

NAND Flash 17 J5 ) VE N AL R A ROk i) _E s /s, Ab T B 2B W ibgr,
R AR A ) 4508 i Wt [ S R R R B R A e L2 A T B LUE R
NAND Flash 17 i [ 177 b 220 . BiRZH0. Flash & i L 27K 25 3,
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PRI, it A b AN B8 YA R R e e 45 THT 3 SR I A ) BT R 3Rk 3
KIE

423k NAND Flash &6 R G = E BT (SAMSUNG). /51 (SK
Hynix) /345 2R Cintel) 3856 (Micron) 358545 /[4 it (SanDisk ) 86 (KIOXIA)
DL KT A7 (YMTC) Z5/bHOR A4k, NAND Flash 1735 2315 3k 55 G 1 0L,
BRI, Kb FAT A RO Ak 75 B B S R e B R B, TR Al e 4
P, eI IRIE S B IR RIS T F G &R BRAh, BV R A
BARWER . F=Red 5K S 77 - KA TAHX P . )7 34X R, NAND Flash
A7 fits o [ FOAT A L FH 72 it B T S A EAT L IR A TT S 3B, B ik R LSR5
Wi, SEJ7 AN A AR/

2« 5T R SRBRME R

X TEE B BT AT 5 280 117 3 1 75 SR AR 0 FLa B W AR 78 e
HAT IR B BRI s 2% 3 o P ATUSAS [, 62 R HL Al 1 55 ORE R S I 3K
HIZE0 . BEAl, T2 A 5 SRS ) 2 S A L B B VAT ML BRI A7 T e A
TR, AT B0 s (1 T A LU i (A, (it 1 SR R B B AT b
IR TH 5 et

5G IHRHIZIRA R T RERBIRAE TR, HEE SR WM. AT
B AUE B BORIMIL, Bk A2 1Bl /5 oK B 2 IR S A MRS K
faF, XN ATL ) RIG KON il LR AR L 15 KIS 7 .

O, E2AWFEN, “RIWSHEZAE
(—) FEBF-RREME

N B EVIR Z ARG R, diG AR R SR LR, DA
I NE PR AR i o AR BT A @S 1 58 FE W INAEAEGE ™ e, R
RIS B AR R =7 k. R, &
A IRA RS T3, AR N T &K, @AW & B H BRI
MAF AW, R AF LGS 7, B AR, BN EEL, B
ARG VEN LERIARHEAC AL SAF A L SRR A7 i, RTINS SR AR /oK, RAE
e RO B s 5 [ U7 %8, i UDStore AT VAR il 2 % P B A DUR AN 207
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N A E AR AR R TT 5 o N E AL 55 1) R BT N A BRI
WERSN A, CANAE RS B TE . BEACONEEA, 456 B3 7 B 7 % L&

PR LHITR . AR A S

(55 A B BN T %65 v H AT R R

T2 ERO R, Bl AR R LI

/)

] AR L b T

FE A 23PN FLARFE i B 4,
USB DRIVE 7#fi# B ) _
e iﬁ%’;
USB fiiHe
BaTFiE FHL BB, P S
D TN FEFL. Wik, M
BRI B A K &R
HRFRAL
80 [E A AL Bz &y
g@gA‘* Halfslim | s 2 peyrins. PoOS
g@g“ MSATA | Tpszg. Beyris. POS
G . FEioA.
i Chromebook. Ji##k ¥ %% POS.
SATASZSNGN | pti R, TALAI. NVR
(P ZEARASEAZHL )« NAS (4
2 BTG
GaCHm . FEiLA.
P A R A Chromebook. ki il
SATA3M.2SSD | 4. LME . Tk PR .
E R &
I
G, EilAs.
PCle Gen3x4 M.2 | Chromebook. JiE#4%. POS
SSD P, T SRR MEEE.
Bz rh o
G . EilAs.
ggé)e Gendx4 M.2 Chromebook. Jifxki% . POS
WL, T 55 BoRbE
oo oMY g e
UFS 5G FHL. TR
AR GEE BReE N MLIE . B
eMMC ITZEAC AL TR FE A0 B
2 He

KJE L ZEAL

=
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1. BEfheE
(1) fifiFRd

AFA# R AR N A BORA A S 5 2 At e, RGNS, AMEZ N
R, BB S EEAR SD &, MHTFHL. GPS s HhSAHML.
FTNBL 2B Gk BREE M H TIPS LS P 77 il P AR A A ot
WAk, ARSI R T IE M T 2 N AU AR, R iR i
AFEIE, FREM TR AT PR RS B ARLEE X b
R s 1 R B I B S A 5

NEEEE BN 7 R SR = A k. TUEEEE/ N,
KATAFAE S 25 ZAF R SR IR SR AF A S 3 77 i, s RSB NAND Flash £7-4i
RIURE (R8s 8 BTN I VERESRTY, 2t P9 R AP R AL fh I A E L Sy

fif R I BE S . AR PR DS B BN e AR A

FEAT 7B, 2 ELRO BT 0 T 05t

Y
g

dr

TR/
BRI 8]

Iy

SRR

1 | TW2985

BB E
Wb, Il
FrERAEH

SD6.0 171
+EEO

TW2985 FEHT 40nm LT.F5, RIHLE ML,
5T multi-voltage % HLJEIR IR DIFE BT 5%,
KR A5G R UBER 1e-15 245 4K LDPC
LR, SR FH ) R ANRE 1) A 45 & () S 3t 7
B, N RSK 3-5 4F 144/176 |2 % 200 2L B
B = 2 HERE F11%) 3D TLCIQLC INTRfR R TT % .

2 | TW2983

2021 4
5H

SD5.1 {7
RIS A

TW2983 &K A% SD5.1 # #pL. 55nm
TEHIREMAA M RER SR, RAECE™W
Tw2981 JEfifi |-, KiE#HES 1 random read/write
IOPS [1:RE, 14k T power manage fbk, o3
TR EIRAT A S OR W i A R A I e b,
—BIRAC N B, SCRFRGETIG 128/144 2
3D TLC/QLC Flash, ¥ 5l & 3¢ ¥ E 7= K VT A7 i
32/64/128 Jz 3D TLC/QLC 5N A7

3 | Tw2981

2020 4F
5H

SD3.0/4.0/5.0
A7 fili R4
)

TW2981 & — 3% SD3.0/4.0/5.0 2 I #HL
55nm L ZHIFERIAAAE RIS, S5INAFHEEC
A LAIE SD S &R AT~ . B REIR ATtk e
IEHR LS, NEB ECC ey, Inmyks
Va3, INFE AL, MRER) 2
XHFFITI ER =R, Rk T RERR
IR AE % FAFRE TR ) 2x Ix nm R 1
SLC/MLCITLC 2D [N47LA Jz 32/64/72/96 J=% 3D
MLC/TLC/QLC [N 1 . & & F W H
2.5V/1.8V/1.2V HEEH,
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dn

HRIBH
PR B [E]

TUYa Y

SRR

4 | TW2980

2018 4F
3 A

SD3.0 1£1i#
RS A

TW2980 & —#k % SD3.0 # i, 110nm T
SRR IR R, 5 INAAFE R AT CAI B
SD 55 KMk, ERESR At = TERE M B E A%
i, WHE ECC gL, IEEELT b
v, INAAEHEARSE, IWMResE) 2 i R
TR =R B, W RR . Nl AR
B FXAEMEIE ] 2x . 1x nm ZH R K
SLC/MLC/TLC 2D [NAF7 LA K 32/64/72/96 |Z%5 3D
MLC/TLC [Nf%.

Z N E OTP fifigas, W H TAABEEHS N
AR, HIERTSEMEA AR, T
RS, FRRRNE, WS iE R
FasE RS B A . 20K N E 1.8V/1.2V B

%IEO

5 | TW2880

2016 4
3 A

SD2.0 1#1i#
REEHIE A

TW2880 +& — k32 SD2.0/1.1 £ 70 . 110nm
T RGBS R, 5N E AT CLH
V£ SD 2% KRR . O N E ECC 44
B, WAAEHLENESE, W CRimm LM =2
B B W10 R NIl 5 R AT
JRJ 2%+ 1x nm ZE | £ SLC/MLC/TLC 2D [A
12, O AE 1.8V/1.2V R,

(2) fAfR R

R (U A 2@ USB 2 AT dieE &4, FIH NAND Flash 17
il O BEAT A ) P A sh B At B, H T S22 o NATTH B AR i i T
WA R —

DN FAE Al AR AL 7 S B B IO PR REAT AR 55 DL ) iz S R = 2
B ROk PUARERE | 0 VLA MRS & AR IR AR A 5 7 o

EFREREELAL, 20 3 R B 5

F | &H R B
B BE | e & 5 SRR
TW8581 & — 3 iy A 8 ran 8 42 11 (1) A A7 428 il 8 o6
USB3.2 12 Hz_/ﬁéﬁ USB3.2GEN1 Eﬁml1ﬂ§¢ﬁﬁ¢§5 , %iﬁﬁbiﬁ
2022 4% | Tk 5GHZ RIBATIE B5GHZ AiEL; %Etjji?#%fétﬁé =
1 | Twsssl | "7 H A ZUEEREJI0) ECC Rl 51 %, &4 1I0PS Bk hniE
- i, R RET, f8fk, LS53R 3D
HIFEMIINAE: N E DC-DC i &%, itk
BHLIIHE
TW8381 J& —k 40nm HilFE (1) USB2.0 f7fifi i 2 il
» | Twaasy | 2020 O USB A | S, SCREEGHTIY 128/144 )2 3D TLC/QLC Flash,
12 A | #iEHEs A | HF 3.3/1.8/1.2V VCCQ #1 3.3/2.5V VCC =i A
17, BT FIPERE A AR 35, mT I T-HIl{E USB
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B

o TUYa Y SRR

dn
4
do 3p

MERL XA R

TW8380 & — 3kt 7% USB2.0/1.1 #1#X. 110nm
T AHIFE RIS S R, 5 N C AT DA
USB It 70 XA Ja shait % . Z:6 ) W& ECC
LWEEEE, IR EE T AR, N AR
&, TR ) 2 SR i i b i) = i R Ak
W R S NS S AR 2x 1x nm
S FE A SLC/MLC/TLC 2D [N £ LA K, 32/64/72/96
JZ% 3D MLC/TLC [N A%

ZO N B 3.3V/L.8V/1.2V HLJE A AR, N E
PRI AR RS Ee, I/ PCB AhE B34, FRAREE
BUEA B 5 FER%EY . B, %05 Bk
LQFP48. QSOP28. QSOP24 5| i/, fRFH/IN,
R ) 35285 77 2

2017 & | USB f#fi&

3 | TWB3B0 | o b |

2. FEAES

[ 2 e 587 P [ S A 8 1 B A8, 0 ER B 2 T RS A7 A o FH 3 35
ok o [EAMEAL 3 BA0HE SSD ([EIAEAE ). PSSD (B ah[E &AM A = mEal,
Wz T PCL R AT RE. T8, 207 W&, BRIT iR,
ESNE S E A

AR HATHA 2.5 inch. M.2. mSATA =FJEZ[1) SSD R517= i, Bk SATA
FH4h, M2 5 SATA3. PCle IR CE: F o 7= iR R SR AL BT NAND
Flash BHUR, 256 7€ ik vk Be 400 3[R, 76 (RIEH A MERIAR E M R
AT LI R TR AL ™ dh B8 2 F BT & AL A RIS F
fvkERE, 7EAMVZL. ARS545 R Go AN v o0 S B AT A D0 57 e e TN [
PRGBS, A TR RS, IREE S UGIE S NS, BiJ) SSD H
PEALHERE .

B [ SRR AP W, AFIEER R AR EES AR

Iy

2 PERBEE | SHAR 7 iR R
2

dn

TW6501 Jy[E %S5 R ] RISC-V 544471
() TC A7 It e SATA SSD #5411t 7, R H
AL S4TSR ) AKLDPC A A A, i
ONFI5.0 #11, AfLLR &R 3DTLC. QLC %5
AN TR S 2 1 TN A7 R, B 36 [ P K VT AR
3DTLC/QLC [N

itk SATA3.2 [#l
1 | TW6501 MPW [B] | B A% 4%
FOGE | A
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3. BRAAFEHE

IR ATl N TR RE L S, IR RETHL. PR B B HLITTG A,
ITAFEREE B R R, BB BB RS (ADAS). BREHHIRR
240 (VD TEILFA (DASH-CAM) %5 42 H 1 2%t BOA RN A7 1Y) 32 5%
P

N HAT eMMC 77 2R 5e AT SR 00 ALK R, Bt i Adketh, T
A ZE AT, KA eMMC 5.1 MG, PAFEE B INAE K 24207 REE/S, IR
NS L AT 7R R Ao, dxmEE. KEERNMNA, 27 Skl UFS
FrmE, AREWE 256GB-1TB, JFRMNEEAT ™~ MR iEM T R A . KK, AF
W BN A it 3295, HES RN SUAF A 7 b B P AL A

EEXHR AN A, A F IEERTR R BT ERES R T

oo | TR PR
eMMC 5.1 1 | TW1801 F B K eMMC5.1 HS400 & REz
| Twisor | BR® | ey | MORTERGR, SEBGRIERENIA RS, R auto
A e sleep A1 U ZN A THAEE BLEA, LLE B H
- G (B, o 7 ] P 4859 T3 5K

(2) EEFRILZREE
1. FEBFATHRE

N BN, BRI E T RS A R IA N 28k, HARI TR YE
MU [ 1TV B U = Wi U WS & 1= A v | AN 231 el 2 AV G B S ey
{D DI avE YR S N SR/
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“ﬁﬁﬁﬁﬁﬂﬁ ﬁ#ﬂﬁﬁé%ﬁﬁ

-‘ ."

’i__
RER I ) e } m“

INE IR
ﬂlﬂlfﬁ’h_ 1
- ' m/} }
alﬂm# IRt A2 B Wit SRR
POYaF L -
= @ E
> BEE 2 SeRk
B it Faxs 7

(L Wit An) B3 7 ol w R 2 i ok, ARG, B
Beo MRS RNERHHATIRFIF A S, W g RERTHEE T R RIE
JET BT T 5 AT B R HIE AT, SCBUAR SR DI REATPEREZEK o O A i
NPT OB IR, RE DB BITIRE. TEREATSA .

(2) @hBfiE: AF ZFomm B RYE ST AR E AT AR R, RO
fi (Mask, ARG, 85 R EAtEHIE S, W2 RERIZHB .
DIREE L Z, AR LSl R R 2 i . SR HE e pa, H AL
ot [ I T REAT o SR, A ) R DD RE AT 1

(3) A FrEPHE: A m] RAEH) TR A LR BG4 i [ AT DI R
29, AR IRV BRI OR B4 S B b, RIS {08 P F e AN A S P R
R AR R B HUMAT A S R4 IR

(4) B MAR: 2 m) ZFEIAR T R B 2R S R Fr s F R =] SR
BTHE, 02 78 BRH F BEAT DhREATIE BE T,  DAORAERT & Bt BURS MR 2%
o SRR EKE, B R30E R Bi o

1-1-51



2. ANV SR

N FI A B 5 2 NAND Flash 776 B0k AN A7 5 3500 o 4Lk Hor,
DA 4505 2 R F T AR A R (0 A B ] L A7 B Bl AR BRI & A
FAERT SoC B (RALEF), HXHFM47= S PERE . LAt nl St R
P15 A S B o N7 R0 i — AR BB R R 75 28, [ R
e LR B ONAE A RIURL DA A A s AT I T U ) — R AR
P 285, w7 LA R E IR 7R A A B A

W\

A fif 8 TR 7 58 2 B0 A AR A R 8 0, L 7 B8 EON N
PR AR BTt S AT SRR A BT SR AR S . R
SR BT RANBCE AT o T AR AEAT ML A B IR LA AR e e 45 07 T 22 12
WA AR B BT NSRBI R R, BRI AR e [ TR B
BMRAE = T2 FH ELUERS NAND Flash 776 & B 72 S 400 . R S3.
Flash i J5UA L ZK-P48 28l A Bl FE LI b A% O BOR 32 AR B A it A
7 R GIERC, AN A7 2R 75 0T DA T A7 A A v A
ke B TEAN R AT AR B, AR T I M A m P s S 1, 3 KT A0t
FHIRE

N R IE B W R A ER I TN A A2 R, R A LRI
NAND Flash 77fi# & B . 6 4bRW PCB MRS5S 0F, 25 &7 &R
B TRAFSATIRR, JRE B DS T AL ™ i o

(=) EEWSZENER

AN, A BN S WAL i S BRI

Hfr: Jigt
2023 4E 2022 4E 2021 4E
= & )21 X )e1 &8 i b
ifz e 103,469.86 | 58.26% | 70,720.11 | 59.40% | 62,088.25 | 57.50%
iﬁﬁ%ﬁ%ﬁ 68,570.84 | 38.61% | 44,82351 | 37.65% | 4556051 | 42.19%
RN i 4,606.53 2.59% 229.61 0.19% 0.00%
FAth 944.05 0.53% | 3,292.42 2.77% 329.38 0.31%
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55 2023 4F 2022 4F 2021 4F
|

&8 i kb X i kb & =4
#it 177,591.28 | 100.00% | 119,065.66 | 100.00% | 107,978.15 | 100.00%

NG = I NS -Ee) 2 F L e i B Yt TN b0~ (P Sy e 1 1 A ey
AR, ER =R A ESE T S s 95% L) .

ALK I IR R (R85 UL R Sh AR E dasls Fr &2 o [
AL B ALPE B AR AR L S 328 Hr . SSD B4 DA K [E A A A 32 4%
O AR EE N S AE R 7 0, e TSR B, Y
BN (5 EERAG s ot = S A4 2 ts Ao B . INFESR 2.

(M) FBWSZSZEER

1. BHRER

oy ) B R NAND Flash 774 i 5, B 3 55 T8 A7 5 4500 Fr Sk A7 3 2
TG T AR, PSR LA 45 N bR | 38 B0 7 T EU R
e

FEAFAERRZH T, NAND Flash 770 i B (K A 5 beasemn, A0 i [ i op) i =R
IS A MV 2278 R 2 S A e K, i e [ R P S K 1 i e 5 L DTG 1) TR A 32 4
AR5 R4 T B E B SR . AT &P E KR E NAND Flash A 7] i 4
PR AL AR BT it [B SR R JRURT A A7 2 e vk At B [ & B A
(/D BOE iz E ARl Z .

2. BFRIER

BT SRR T A F A E O REE, A T B BORTEAL IR R IR
FER T RS HIA R, FEARIE SEBR AT B BEAT AT i 58 3 AN SEHT, 4T 78 5 7
TUH AT ATYER 7T PRET L S P A B TR AN B BRI DL S R A B
BRS04 i FE 15 B0 250 W % FE0R 2 T B s .

(L SHWHRRE

ST AR IR B Ve IR sh AL R R R O 28 R, E W on Bk, FRgk
BRARBETHE R E TGS I EBER R, BRI A EES, SRk
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AR B EE A TN RS R, AR RSN IR A A,
28w VR ARG 51— 48 NAND Flash #7557 AR AR SR K R a5 7Pl
PABE mr e SEARTOAE. B8 Jaik i 2R L A BE AU BR K S R AT A EEAE Dot
ARSI B bR, AERHEEOR SR, DUBE R & B AT LR R e 3
R, ARBEEAT I R R IR A FNS AR 1 B S BRI E S S B
WH TR B WU SERERY B, TRERUREIIEN B, 4 B, miig
W R PP U, RS R PR i SE g . G RRAR . AT AL
T PERE S IR g e TR . BPEVEREL S, PR IR R A

(2) FAABHEAE BT RIT R FE

N FIAFAE R A A B 7 227 L NAND Flash & 5 2598 1 80 Sk i o 57, & AT
PARAE 45305 R oL, FREFERE TR B LRESMERARMMRTR. 2
F)EAF B2 8 BT SR R AR, AR TIT I NAND Flash &5 2 5 3L 5
FIHSE AR 0 AR S0 B S A F A SR 4505 P PR REARE R, R RO I P 21421
AT RME T H, IR 4 H&ER NAND Flash &4 5 B9~ St RE, $2TH77 i
T 4 3 ) Bk 3 e B R A R

N TR AL 3 7 S TT R I LA I AL G T 37 5 SR AT . SRR 5 )5 %
EARRAL. TR TREFE Wl SAAE IR, R AE™.

3. R

N E R 2 B B IR SS A FE NAND Flash f74% & 1R 7= 5 B IR AE £
O AR AR SS B N A 34250 77 0 R A7 o [ A A7 A 2 8 258 | 4l IR 45 4%
ONTFVEESL T BN RS B R T R B, W AR (B P A B e, BRI
AR SS RS L a0
(1) NAND Flash 774 &[5 %

4Bk NAND Flash f7fifdf [ £ 2 = i (SAMSUNG). /51 (SK
Hynix)/5ERE /R CinteD) < 92 5% (Micron) . 43545/ (A e ( SanDisk) AT A2 (KIOXIA)
AP IR HERL, AREE CFM St EdE, RIRMEGEIAMERE IR AL R b 4
Bk NAND Flash iz 8l £ 95%, JERSE 22 Wi s, Bk, 22 7] 322 NAND
Flash 7 fiff ) B 5 R M 50 M HC AR 2 22 5 T R0 R D A7k i [
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(2) NAF SRR

DN FAFEAE AR A A P B0 PR A 2 2200 P A B RS Py AT A 7 A A 0 SR D TR A
FAEE AT AR ANE RAE S R B BN AR R A R 7S . 4
TN, 2 F FEST R LI AT T 4200 i A% O i) A7 P B BRBOR A, L,
MRAE NAND Flash 77 i [5 (1 350 A ZAA AT di Ry 2 AT L AL A I AE 242008 A L
Be, JFERRARGEEREA TS SRR R Ak BT S B

(3) ZFEIN TR

RAT NATREALLE = 3 4y L il B0 L7 R4 F=, 32 BR800 A7 i
2 o I N 1 1 i 1 W O Y 45 2 1 5 W S P 3 42 e
I BT 7 R T 4%

4, HEFERER

N FERH Fabless A HHATAC LA /=, VR E F4250 7 Wit g8 J1AHE AR K
SEIHRTE o A EIIRAK IR PR LR B B ST, R A A PR R AR PRS2 PR
IRFEL S AR T A . 3N AAR T,

RAT N BT A= B AE LN TR

(D) 1S R Ty

FEAAAE IR Al (Wafer) BEREAr, — 5T BT dn R AL 7= T 2R R
7 T TR LR O G A S AR R A P i AR, S EURE AN E]
DX IR A A RIORL i R AP AE 22 57 0 N T IB B BF R S KA, A7 S5 ) 0 T A [
JoR PR RORLAFLE 73 R B B T 00 o A 0 0 R F 1R A 1B, T DA 58 BT 25 5 A1 4
B, EE AT A BEFR 2 Normal Wafer; B4 5 BRI IR, )22 5t ) &6
B, 0 0 SO LT A O BB 9 AT A B ™, S B P A ER B 1 o B A
fifi WORL,  FH T AR PR B8 7 SREBUIR ) 7 i A2 7, T H FEAT L N R Z N Partial
Wafer

Normal Wafer 7~%1 & Partial Wafer 7~%1 &
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T RAT NG BN AFAE KT Partial Wafer JEAT 72 RBIELLAE = (01 T, 1M
Partial Wafer JyAERAEIL™ i, KAT N 75 ZX KWK Partial Wafer #E4T7#ki% (R
DIE), FFXf I IR S AT G RRLEAT IR 502 G DIED . 7E 58 AT 6k o B
WKL E, WYEPHE AN A SR, DRSS KEZL, JE9
N Am B O PR B . B A R B AR T i B P Re R SR I,
FAT N AT A s B PR « DA 5 £ AR =R 5E R, G M E A
e |5 M AT 2B 0 L

(2) HFEMB CELHE B BURL RPN A B B 20D T

RAT NA BT, AT N a8 K335 TP At Tk 3 5
JURAE, A RIS KON 4 b R 2 o it 6 A

Forpr, o 15 ROk 2 U B 23 ) [ b st 2 ) S 68 NANID Flash 771 i [
H AR T R A o [ TR 32 A TSOP B8] BGA T2 1 it [R5 385 Fr 2F il o
BT, Bl S 2 i T P, BRSNS, AR 4y A E]
O T RA P72k, SB30 J it 26 1 | 2 R

0

A7 At AB 2L ) 2 I 0] — s ey 2 ) [ b Pl 3 ) R SR OAEAR 3R 28 = 7 b S B
5 A i 8 B DA 4, A3 R Ot PCB A JE A S5 A i b4
RUE B R A . RN, AR SR EZAMER 2 Ll WAy
il RAEAL, AERERAL RN AR S i BRI, e e iR
RETH DL & B0 I B S INAF B8 Fr, B, A RIBAAE R A7 it Al
7 it FE AP 2B T AR AR A 2 w7 o A G 4 O W) R S Bt T 3 R N A
TG H HITEE .

(3) [l A AEAL T b Il S P L
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G v B2 i BRI 25 I 11 ot 0 R 4588 B FL R U e 2 F T e A A M 2 B
PCB XML E, 1% TP AAAE T [ AR A AL it 2B i ke, AAT N E T
SSD LA Fr 287 T Fp 32 bl F A 77 2058 G A0S 70 /N B [ A B 47 o D O
BEATZRATIN L.

(4) AFAA A dt il ik

2 L ATl R 2L b T A ER) Ja S 0 G v T2 A I =5 3R A7 fif A
P fh R SR R MERE T AT R B, RAT N A ATZ L Rl B AT A
J8 ARy /Nt B A AR ZE S RN A PR e D A AR TN 1

SHFAMI R, ATEIHIE T BRI TR, VEAIE T RANE FA T
EL HIEARAR, XHEEANEPE I FREIATRR . RGfL. SIEAE R, RIEZA
PR HERTTRES IS . AT, WNMREAF MR E. AFS85E
RN TR . TR . 77 R IR A2 30153 158 25 - Ak B bn, 1R R38N Ah e
T A BRI AN i A A

5. HERR

MRAEAT VA SR R IR R, A FAE T ESR B MM S 1
PR B A R R A B I VR T R ERIRTS, R
PENVEE Ay T A VERR .

(1) B

BT, A5 BB ES 2am 2 P el I T/, MRS
T R A PR I N B8 AN AR E T AR AP R TR, A B SRS T R AT Y TR
Y043 ST P IR P R SR S T . A FIAEE IR AL S S RN R AN LA TR
o [ ST A SRR, PRI BN AR N . TR . B BE TS 2 N A AN
AL N AR 2R . [RIIS A FILE IR N UDStore S UG FR iR b &, %R
B, BEMNREIIT R BE, BB A WE m SN P& .

(2) i

AT, ARELEIER T, [ NSRS M% . A8 2
ST T A GEEREIE R PR, B R EE. B Wi /).
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BIRSS IR AT R Zom RIS R, PRIGRRER .
(B) FEZER/R
1. EZEMRHEHRER

WA, AFAE W EE RO R AR BES R AR A
B VUR T dh o 2w AR AU AR E IS b, HAbREL . B TERs s Xt
N2 T P e B BRIRIE T 3 IR B AT T2 s o ] BRI A R R b AR
Lo A S AR S G DU TN 5 755K, IFEE & B B BORRE I AE T 476k it [
BRUR B L E P A TR 48 T S SR AR B AN A T HE, R A,
] IR DY RS K AR T DL T

£ FEmRR FEE HE FRHE
i RARA 5D 3,786.42 3,553.55 93.85%
fEAEBEREZE (T3 1,329.04 1,215.69 91.47%
2023 4F | [EAEERAIE A 575.45 566.95 98.52%
RN XAFAEIEEZH (54D 530.69 287.01 54.08%
At 6,221.60 5,623.20 90.38%
i RARA 5D 3,791.17 4,077.90 107.56%
fEAEBEREZE (T3 1,185.76 983.13 82.91%
2022 4 | [EIASEIEELAE 5D 231.79 188.75 81.43%
IRA XA (3 31.13 13.12 42.15%
=7 5,239.85 5,262.90 100.44%
il RARA 5 2,452.40 2,091.91 85.30%
GBI (3 817.63 883.39 108.04%
2021 4F | [EIASHEEELAH S 221.65 202.48 91.35%

IRA RS A

=7 3,491.68 3,177.78 91.01%

TE: ERAPSE B B R A R S N AR, s s BRI
RELH RS

WA NI, AR BT R R B R ERAE 90% LA F. Hirp 2023 £, A
FON T S ST e AL, B O ok v T R AR T, R i
O A RE AL D R, IR T RSB BRI R, DR b 2 ] [ A e A A4
PERSERAE 2023 SEFRTHER
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gi b, AN, AFEFERPEER R
2. EERHFEN

o) 2B NI AFAE RSP i B DA A 4500 vk A [ 5 RO k5 TR
ARG R BN T 5o 8w B R ARG At din I, R S5 N A 2308
ERAT B R I AT AL b, b, QR LA R I A 4500 g
Fabless W22 oM N LAIAMERIG 485 CRLAE B 3036 T R me ik 1l 3 20 I A7
FFEE D AT

WG, 2w BN 300 e S Al B BT B2 i 2 Ze G s [
b (SMIC). SIBHCH, (UMC) S AR 58, A7l et [ NAF el B L7 o
s X A I T T ) 32 BT A AR S ) R e . 4k, N TP E
R AN R B Water (0 5T 22 SR AIE  INnsm o w] TN GRRE s DRIEE f it R
AE A GRS AR BEATE A a8 S ik It R A,
RN 2R3 1 SSD ALA I fr A= 2k, A HATAAR . 427~ SSD B fE

AN, A F] EECR T H A R SR L an T

HpL: Jit

5H 2023 4EFE 2022 4EFE 2021 fERE

&8 i b &8 )e1 &8 i b

NAND Flash ¢ 199,085.33| 73.64%|  82,064.65| 65.23%| 79,336.94| 74.55%
SHART 1,653.30| 0.61% 4,003.63| 3.18%| 1,922.33| 1.81%
A7t i 5] 03K 199.11| 0.07% 1,057.33|  0.84% 559.89|  0.53%
i (52 UL 3 2R 03K 4,284.91| 1.58% 3,863.49| 3.07%| 2,860.74| 2.69%
A7 A 28 25 0k 7,880.76| 2.91% 8,556.29| 6.80%| 6,118.06| 5.75%
] A B 05 e 2 10.32| 0.00% 34.06| 0.03% 34.01| 0.03%
i?gfﬁ}f% 1F L 1,108.90| 0.41% 415.06| 0.33% 264.51|  0.25%
@mﬁjﬂﬁﬁﬂz 8,117.32| 3.00% 4917.32| 391%| 5,100.14| 4.79%
&1t 222,339.95|82.24%| 104,911.83| 83.39%| 96,196.62| 90.39%

NEEAE PR RIR EEOY D BRI, S EE T TR N, i
N BERIAZE o AR R RR I S BV 54 I R R s -
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20234ERF 20224 20214FFF
el By &8 By & By &8
(GBI (F7E) (GT/EE) (F7e) GGT/EE) (FH7E)
=2} 0.84 268.94 1.00 230.79 1.16 198.99

AN, AF B EZE BT EER AT T 2019 4 HAT 2B 7 IF G,
HIZD BB AT T REY 1Y, AT B0 A7 A e 8 S b I R U
%, SEUHHREA M.

2022 E LK~ wI T AL AN AT T T B, £ AR 2022 £ 8 F LART, 2R EE A
Tk e X 5ah e %, H R R 2022 4E 8 A JE, iRt s, A
m BRI L R 2, B AR U

(79) WEFZEVFAFR

A 2024 £ 4 H 10 H, RATAAFAERFEERHR I, KT ANCEREUT
FE BV

1. (gt D BRBCR AR REHD) B (R EALZRUEW)

ZREME WM SRig BRREERS PR e S B RBAL
RATN 4403940CLS 4777201208 KHA M)ﬁ};#\f I
v s AR N R AN E 45
PIE T 4403962HAE N
" A N R AN E AR
VIV 4403962H9J N
2. SINABEEEZSRELR
Fs EX LSS BilRE T EZRBAH
1 KAIT N 04936758 2020.07.20

(£) FARMEIER
1. BROREARELR

A 2023 4F 12 H 31 H, KAT NEEE AR K OB O3 A P FH:
FEHIE NP SN & RS R

| BLER . prak | R | - - . -
B e FEHR W | e MRS | NN EFEBIEEREEF]
1 | NFEHE | B nEokeE | sl | BE | WINAEE | 201920611943.6 —FPAETIE
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F | BOEAR . Prst | BAR | - - . -

B e FEHR® W | ke MAFER | M EREIEEREEH
R eEh7) VO =N P e = Stk PRI Wik | DHIAEE | NG a0 TN A2 B
HEBEA | BITACE SR | s

201910415027.X —Fh i 4§
ﬂ%%%@m%mﬁ&ﬁ%
Gt LA K B
201811626099.0 —Fh {7 &%k
I 1) Bh 25 R e A 3 5 7 K A7
VA5 A A §§E§ e
(R FRASIIRE, $EmfT g3 | et 201910314777.8 —Fhf7fi %
2 | TR | KA AR | R . o B PRI v AN 2 A R 5k
LR R, W | B AT %
Gintedate et | B ‘
2 [PAFATLES 1] o 201921687360.8 — Fiftiffi [ £f
- 1T R AE L B AL R AT
SRR
201810551270.X — i Flash
K o pr it A%
HH R E NAND 201810917098.5 —Ff USB i%
Flash A iBiz17 % \ ey | A A E TR R AL
3 %@%ggg ¥, il Flash B4 | 3 Eé B }fﬁﬁﬁ% 201811104364.9 —FliBiHL ¥
HhnfasE, fEEs i KR 2R T Bl S 0 AR T VR
PRI M 202010022445.5 —Fh{7fig 15
B SRR s AN WP R
B PSS
201810975706.8 —ffik T
o " FAT SR MR
o | NAND Flesh fﬂwﬂa?ﬁﬁ ol E | mavees | Sonieh e R RS
" FAAEIE], B Flash | R ) g | men | 201910415027 — i
FEA | oz R F i % B
G A H IR SE B 7 VA A&
Gt LA K
201811085165.8 —Fh [N {74
e HE R Tk
201811626099.0 —Fii 771k %k
NAND Flash = AR flash I 1) Bh 25 R A 3 757 B AT
5 | mEymy | IR SRR, | B BAIEE | 65, 201910384136.X
- £ i AR E A | T | MR 7 i FhBH IE U S50 E R R 5
1ifi FH 75 i AR )5 0 R 28 DA % 15
% . 201910867061.0 —Ffi#2
7= NAND flash $# £ & 1%
(151D B 2
A o 2 ﬁffi%fg&%f 6y | WINTEEE | 2018105071054 —F ECC
6 | ECC &l ﬁmrﬁﬁ%4; W | g | DRTERE | BURAFRETTR, RYRATH
A PRk L BEISH | AR
AR 1R %
X2 SSD {3 H ZL 2022 1 13268179 [N 175t
o | HIFERIEE. NAND \ o | EEONE. KHE. WAE
7 | SO e iprinin, g | | S PERE s
Tt SSD 1 i AT 5 M1 ZL 2022 1 08963793 HifE
P SRAM [k J7 ik FeE K
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F | BOEAR . Brak | R | - - i} -
B e FEHR® W | ke MAFER | M EREIEEREEH
A R 5t
ZL 2022 1 13284468 7 £
bk T F T A7 fitg e il 2% ‘ UGk, BERE R GEE
8 | pyrpsmm SR N H B e B | ks | REHLEH
* 2, RANAEH TR | S A ZL 2023 1 03413467 %k 4>
LV 2 AN Vﬂﬁﬁ@ﬁ/ﬁﬂﬁﬂ
ﬁ%@%%
o P s e ZL 2022 1 08299942 A ﬁg
FHERE | i NAND Flash B | Apipep | BRI BB TR
o - ERlEEN
9 | NAND Flash | oo “o i naND | P | g | sy | S ATBRAE AR
Pl EA Flash 1505 1 A ZL 2022 1 13085271 [NAF[f]
ash L e BR LA BT A
ZL 2023 2 05998894 — ffiizt
‘ R R F R T 1
E%jﬁé fffgg ZL 2022 1 13292322 it
10 | SSP TR EﬁJ’jEiJﬁﬁa“ o ,,z,ﬁ% e A | ESEA | I, WA S
ETAE SN *F,g%ﬂ’ SSD 7 R 2 i N FEL B P )
‘*ﬁﬂ%ﬁ ZL 2022 1 07490078 [N 17 H,
" JE B SRR 7. RGN
A
BT 12K 1 ?_ 2022 1 13169?13 fif A%
SRR, | mVERE I E s R E .
1 ez skl Thie o T B | A H3E | A7 | RN & S AEGEN
REAR i wjﬁﬁ % R il ZL 2022 1 13975697 1T 454k
1 L. RE . TR A
yexir ot
ZL 2022 1 10736020VC
Table (58T 7772 [E A AL
RS
B A[5E SSD | H T SSD & . ZL 2022 1 1290732X iM% %
12 | BEEER | % 7 SSD ATdE | R g; Hﬁ?E YRR BT W
7N PE. PEfE i B %
ZL 2022 1 13628102 %%k
PEH R VR B E K
T
(L N EHEEE AR

FREA SN A

HRA TR B B SRR, R MR EH O R

VCRCHEAREE R, bit BRHES, bit BE 0 R RE, ERE RN
M CPU KIS RE 1 S RABIA I35 Bl SR Bt K S

DUR, [P
IXEEEEY, RRE U T e B SR R A [ A
G CPU KB, H A TisFE MR IR .

NEHEVR T INAE

1-1-62

YRR A B AR EOR,
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MERE, MBS T 3 CPU Mg, 11 H.3: CPU FIHRMEERER R IFAT IS 1T
TR, MR E T N B R IS AT RCR . ARIE T LR, BRI AN
FBizAT, A CPU iz 55 2ms i [a], 17 R A P B 28 05 s 47 I [H]
HEE 200us, RISRA A B0 BE 38 7] DL BE IS AT RCR S s 10 A H %,
1M HANSZ CPU 758 (8 L8 32 A1) RSN . ZH AR LTt~ P-4 T R A 48 5 5
PIBATRR

(2) RIhAE B Jr ik A e

B TN AR AF R AR RN S PO e T BOR 1 IR R, R Bl B N A7
BRIV BRI R, P A I AR BB AT, (HE50 Bkt ok T — AN BT H
FIUER A WA ZE LRAIE AN SR A R AT 3 R BRAIAES Fr (I DO HE, B B 2SI AT D FERT i
DARIRIIFE -

RE B TIEAGRE A 2 F AEEAR BT FU Al 3 SEER R HOR A58,
A BCTE S PP BRI AT . e SRR 1 IR TR B 0y fr i, IR H
Xof i B IR L2 T SRR N IR S o i AR TR I S R 43 B A Power B,
R PRHIIS SC W A 7 e ) L, DR B /D80 Always-on LB (L, £
NG IS P T J R U L BE DRI P S B 1E 3 AR, IR AT AR S 98 R s
IAE, IERAFE B AIAF LN E) o ARAE DRSO AL Pt ik, XA T Z.
FIFERURE . [FSEPEREM — RO A, A IR 300uA "R EEZIA 4T 60uA, BIFES
THHFEAT 5 A (W 22 5 o dl i 22 W S S DVIFS BOR, AR O B S PRig AT 1 0L
RO Xl o3 e 24> Power 3845 A AN [R] (19 AT B, HAEISATIERE R PR AN 2%
PERERTRTHR T 22 115 B 2% 5170 LIS A A Fh e RTINS0 ) DR/, BRI LB B
STIFE, IS O IS AT R B A A A, B T AR Al BRI TR AR AR
S

(3) NAND Flash HAt B+ A

oy E I K E T NAND Flash AR ES F iz Bdafae b )
FE LR L 2 8] 08 RIS THT ST, WFR M T —EBE8iTs8E, HadbksH
LW E B Flash &S, 7] LUH 3R E Flash BiziTiaEth: . HdEm At 2.

AN, ERERERE T (nmiE, =i, AR, RS, HIERESD,
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Flash 382 H00] B 0 K B0 A& B RIS LT, 18 A 2w R 1) o 3T e
Flash ZHEOR, H B B0 SRR S H00 E 2 Flash &S, FTLUME Flash BT
BIRGEAT, FRORIE R AT SEVERI BRI ANE, S0 TA7A 7 i AR B T
5T A AR KA R S, (RIS 0 RUFABE T B A4 7 it BT A 5l B 3R THB AT
HERE L

(4) NAND Flash BEALEEFFIFHFH AR

NAND Flash 27 f2 UHR % 2 S5 mif43 NAND Flash (5287 7E8 11
A7 b Ay 3 R AR AT IR A, ISR STAERY) Block BEAKRBERL, 47T Flash
ft1—~> Block [ &AL MB |1+ MB A%, iX#E4 55 Flash B4k A &R
RARK . Anb@Ed EEmR . Bagher, KU R fERE YR E N — R
7S], BUIEH (1) Block f7i# XI5, P& Hubk i O VEEA T 3, ORIV 3
T BRI BIR =, RIS T T B8, AR T B 5T R R K
BT
(5) NAND Flash #5 ¥ R

Flash {454 Block #8573 ar A R T — =B HEEKE, &
HURE T 767 it B 5 N Bl 1O X3, RSP S N — ] A5 1A], T2 fE
UG R ] 2 A AR SR R SR, LLaniRAE RS RM windows/linux/ 4 5
&, MM RFIUKXSAERSWBESIE, RGP DRSS
NIMERIFEENHE I, RGERAE SO R G XA 2 e A5 B T T
FA LGS, FEI R G SRR RSO, SRR S, R G SRR R A SR A Y
A, CEAEREATER, XASCERT & AR A RSSO — AN ERS BPIRAS,
FEARAC I (] A 2B RIS

SR S TR, W B B E 2 BB A% B4 X (HE S B D IR IX
0O, DLRES R ESIEREE S, il RER 2 W SCRREEOR,  EEinyA DX H X )
SE, BRI S OB IS 5%, S PR AR 10 33 DL K g3 B SRR vk E T
I3RS, e i R DX AT 45 (0 SRS e 4, BT I R I, PEARER SRR S 2 5
FE i AR AE o

(6) 4P E# ECC 44t iR
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H1T- NAND Flash BAHERIEEKIE. A BBUNER A, IR IES
N B T RAETHLSEAE N IS R 32 B P o A7 i e £ 1% 5 10 I R ) RE LA A 85
PR MR T S BRI 2R, M ECC AR HIRAIME I ED 2R n] gEit R
S BTN 1

(7) SSD mJ&EMFAR

[l A5 (SSD, Solid State Disk)  H T B A BAF L RE &N Z B RSH T
M AE T N T IRTHRESER S AL, 2% XLC f£f%Hon (dn: TLC,
QLC %) Rty XIFE by SLC fZfie ot (fEsha SLC ZZAFEFD. 1
[ A A A AT B BN, Sk BRSO\ SLC Ht, JELRFRKE SLC St H %L
P 2] XLC oo, 1Mk XLC Hockib oy SLC Hochy, SLC It K%
B HAEAR XLC BTEER 1 C N+, IEARF] UN, SEEHE S AR,
SRR PL A E T, @ M L XLC fEf T, Al Al L fE i
SLC Htim KA EREIIAS] XLC A e =1 UN, T s 5 A8,
B o [F A5 B B W AR 25 55 N R PR 4R B N [

(8) ratEREREFE A A7 BEBOAR

FEHILARGEEMAXRG R, WABRBREEH 2T e, HiniE 1
P EE RN, Lo B L . RIS . P S 8m 555 . )
FEAHE RS 10 WK AAE, HRIEAUR PR AR &, — SR IN AT
THHA = SRV S YERER) N B, DIESR T A7 RO A 8 B ARl iy — T
AR TAE

TR PP R, WA RS I AR TR E R R T B,
ERG M HEM “IPERGEE”, “slab RE”7. “RINAT” SR P A7k
ITEE, ERXME R EARE, MR, FEIINIAETE, I
RIS CPU THELBEIR,  XHAF il R SR VA — IR

(9) =R NAND Flash #2563 A

[N A7 NAND Flash s& —#03FE 5 KA i, H T 4744 0. 115 5 . [N A7 1Y Bit-line
(Br2k) 8. Word-line (‘F2k) Z IR WY FRRE B, fAAER RIA BT,
— H_ Bit-line Z.[8]. Word-line 2 [J47fi FIZ IR ARIR], 2[R AAH BT 5 8080
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A, BRARINER A SErE. M, 7F Host data (ENLEIE) SANIERT, T
i AL O B AT B LA AR, SR 5 4 A 3 5 R B0 5 N A LA 1)
BEALAL R — i I — A 16bit B0 32bit i) LFSR KRB . {H 2RI INAFRA K
&, INAFI) Word-line JZ#eokitk s, BI—ANAAF block (#) [ page (T1) %%
R Z , A AHOR TC 00 2 2K

(10) SSD f# | Ry B A

BUAT [0 B 3 L FEL e 00 L B 368 8 B 38 4200 e« BT SR B B D PSR
BHo AP 20 P 38 I T R MR B (1 R AE Fi it AP I A 15 e S I 42 1) SR AR
A, R A A F R RAE FBE, S0 E SR AT . R T sy R
REACFRANTT SERAE S KR, SECRIRA A, PR A BT SRS
RI A A7 AR WA N ESR

A s B a8 2R, /N B ) e 2 R E R, S B R E S A T
] /1N R VAL 1) v ELAREL S A BB P 1 10 o K B VAL 3 o v PR SRR R P 2 S BUR AR H
RELAA BEAE & A28 4k, 3 S BRI 45 SR HERG . bl 2285 20 i) K L it iE
T v FEAE R A FELRELES, SR FEBH Y FE DD R AOR, 25 ) i Al BEAE R A H B 3
DIRBIR, S5 2R R I 25

(11) 4% A &R

SATA SSD. PCle SSD. UFS. eMMC ZE /i % S EEME R, 8 A 7
B RE, RIS, TR S I ThRE R, PEREIARR . T EEE 2 TR
SRy DA A B A 2R B SR AT o T 3 B85 A\ P2 it 26— N A HE R H SR 3]
ALK EFS, SRR . — N RINA AR FFGEPE, KRG A
P R A L, AR R AR R, N HER R

H 8 715 T b A A a5 AR A 1 0 2B e, B ARk e, SRR AR il A
o FRT 6 A A T2 [ AR 2 V8 el R, BEARIEBIT R B 77 i R 2 P B A SR, DR AT BA
RFEE AP SEEAT T 3R e (H 2 X AR AR AR & I 0] 83 ) SR AR AR,
AFTF =i asEfa e, EAEER S HIEEEME, AR A R,

(12) B4 SSD [E {5 vk A

SSD AT FEMEAR KA S AR T [ AR A v Sk, R 2% SSD
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IRBLTAE, FTTHT S BRI P i, Bttt i SRt westt, Bk e,
SHEREREREER; Rk, Bt SRR B0 E M
SRR, XHRTE SSD KR SR R IR E A

HH K SSD R IR LI —, XM E RN ETE. Phae. i
PEINIE S5 FP AT (AL BRAEAE VA I AR 2, % 5 350 SSD [l FEtEAES

2. BRIE Rt RER
O R A A EAT IR IEAE EAT I 2 B AR T L0 -

I H B

7 s Fr ALl Bt K - - BlEAK

B R H SRR HUE R Hbn T

7K HL B
(1) grossdie 1A% 30000 i /r 47 5
(2) 3Z#F SD3.0/5.0 #:[1, CFF V30 #JZ
BT T Em SO, T LI Ek 80MBIs;

1 EEREARTHARE | C4 T, RSz | (3) SCFF 3.3V/L.8V/L.2V NFE, pras:2I K4
SD f7fig =4zl e 2.5VVCC; Sk
O F R (B5nm) (4) 3Z#F MLC/TLC/QLCNAND N 7%

(5) ¥ 2plane, 4plane 2 [N 77 I A ;
(6) AN FAS RIS 100uA.
P u)@%@ﬁ%ﬁ%%ﬁ%ﬁ;
USB2.0 17tk | Bl 3Uﬂ0@i7\ Ve s Stk T
PR H (40nm) \ QLC: ‘
(4) H. plane PEREIA ] C10 i R
(1) FRFEHTF 7= i 8 A s
(2) KM 40nm TZ;

3 PERE(R T #E CLE5 T, F 5K u)E?%mﬁﬁﬂﬁ%mm e IEENTL
USB3.0 fifisht | Bl Her L PR B ONIS: - St AT
P P 40nm) % DC_DC P#EAE4, £ 3 BnlifaE

H AR
(5) % 3 FF 8 F die, i il LA FF 1TB;
(6) %k TYPE-C #4123
(1) CHFV30 EBEELR, P ieis s &
i5 95MB/s
. . (2) I0PS i&%] 2000, SZFF AL HEFEEEL
i;;ﬁﬁgﬁ FERMPW | (3) 374 ONFI3.2 $2 1ML

4 | 10PS T SD Eﬁ@ﬁ% (4) RIEMWSZFE SALE, 6ALE ANFIBC B ﬁﬁﬁﬂ
12 s i&%ﬁmﬁ (5) 3 #F UBER 1e-15 5[] 4K LDPC | Zeit/K-F

(40nm> IAR/iVat VR, W) e R ) YA 45 A 0 7 2
(6) L REFCHTI 144/176/2xx /2 TLC/QLC
3D NAND, GfFEF=KITA7-f%H 3D
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