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F AL 2630 12T, 21-27 4 CAGR ik 8%, ABARR A4 KF FAIRT a9 2 538:%,
& tm o = oe £ A A& ,2027 - DRAM % K 7 9 A A £ X 1580 12 % 1, 21-27 F CAGR
ik 9%, 2027 F NAND % K 7 H A 2 1% 960 2% 1, 21-27 ¥ CAGR i 6%, 2027
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5 NOR X B T AR A 2 ik 49 L% 7T, 21-27 F CAGR ik 6%, #7 & & KT 48,
SR EYRPH BERSBRERAT ROBFSAREFEMHEHOTHAEAL 2020
F42 2021 Fo Al K T 15%4= 32%, 12 2021 SF R ARG ZFABHEREFETFER
BAE IR TR T A AR, R KARAE, HER (IoT). A%, ©izdf
AR H A G5 R T AL A IR R K .

B #%13: 2027 F£ 5 H T 2630 12# T

2027
2021 $263B

$167B gioal

CAGR,, ;; ~9%

Wl sia8  soaB

CAGR; 27 ~8%

@ DrRAM NAND @ NOR @ (NV)SRAM/ FRAM Emerging non @ EEPROM and other
volatile memory

kik: Yole, BE4IERF AT

FTEKXMARKTRGHT AL A%, BT B E&B KBRS A% Yole 895 3E,
2021 FAREME R S eEMA AT 185 K B, | AR EHERBREX S, LE LR
B H 38%, HAAPEKRGASEREL 22%, PESEE Lk 21%. EMEA (P&, JEM
ABBCH) &k 9%, B AL 6%, #HE &b 3%,

B&E14: 2021 FF BAMUXRELGFHR B HELHKEHL22%

6% 2%

3%
% mikE
38% =tESH
Ll PR
b AL JESE
HE
=g A
A

22%

21%

k& Yole, E&ILAHF KA

PR BATIK EMBAERKETRE K. ALKREBSE THALLE, BEFE K
B, HBARFTEESBAELKREMZ btk L) AR E bzl 45%, 122 BAREIEH
AR ANE . P B S BT Wd BAGEEL 2% T H 8, Es B S
TR 2%, HEm kG =2 (39%) . #HhHE (22%) . £X% (18%) ¥ £
¥ K. BAT, BANLLH IDM. 4A4% Fabless. @ E/AR L. 455K, HEMRK, #a%
ANk EBA T A A . #RIE UNIM internal #94538, #it 2030 5+ B A4 m A
Gl sk E R AMNER £,
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B #15: 2021 4 NAND FLASH & DRAM &4 & & B %16: 2030 FLREFAT 5 ZFN 5 H
1.99% 8%
17.7% "sE
mEh+
39.2% Bk
P m£H
2.6% &%_ 48% .
5.9% Solidigm s
LE 3
7.9% Nanya
m Others

22.0%

Kk ik: TrendForce, B4&iE%kaF AT

$&: UNIM internal, BE&iEkaF 50T

R BB FFARGTERAL T HALR K, 2R EH 0T LEMR B %55, [
B KIET FH AL, 2HRFFIRZ L EEHATH =R, PEREANTHE K, BOL.
HR (AF) . FLREHBTBRFAY, ERITRA S ZRFFHRZ LS, nAE
AR NA B o iR R Ao

RN THER: MAERAKIERHRE, ITEHEIEZHRHEBIEK, MBEHALNRKIETLE
2018 5B A ABMARFTAE O HIET, DU BT L ERR 3K, 2021 54K K
AR E AP 547ZB, £ 2017 S AE, MitAE 2021 535 2] 61ZB. 23K K H
FEER K, LRBET £RE AT LA AT ke F Kbk B, 2022 F AR KH4E
T HIAE R B 718 1L £ o

BELT: 2022 FLHRAKIEMEHT X2 61ZB B #£18: 2022 FA KA I T HHEL P L T18 &L
- %2 ZB YoY AR (fLE T YoY
o k% 0 0% 800 - FRAM (L) 0 - a0%
60 { 50% 700 { 25%
50 40% 600 4 20%
1 ° 500 °
40
1 30% 400 | 1 15%
0T 300
20 1 20% 1 10%
I 200
4 0, 4 0,
10 + 10% 100 | 5%
O 1 1 1 1 O% O 1 1 1 1 1 1 O%
2017 2018 2019 2020 2021 2022E 2016 2017 2018 2019 2020 2021 2022E
ki IDC, PR ELARIZ, BEEIiEAF A KR EMAYAIL, PR ERFRE, BEIERFLH

BORRR A HHF: 2014 FEFEAH T (BEERCHEZ LA RERRR) , REZZH
FERAEHE A (A KAL), FFFHRZ L HERT AR EETRA%ERH Ao
B A MBI T @, MBI, ABERET E@FS4 & LB L FE R F F14
Pl Ko

B#19: & B4 5 FFEAR 50877 Ak TRty B K

R A5 18] BR LA R A B ER Jok:S
FRAA IR T MO9S ) AR R, AR E BB I Bl R, A
(7 R R o o KR =T AT R . o |EREE SIS T AE K AT RFHR, CERDEHIE T S A AR
2021 4 11 A I b fofs &AL : ,
(2021-2023) ) ARSI E , K T, 3 PRS- RIE, 3 A A MUK ITAE & K 6k
. .. & T RAT BATIBH S AR R S Ao o R 38 RAEH AR K IBA TR §
2021 12 A | "+ @ 2'E £ 13 &) R ITA33 p

TAEE RARER ZREL R AP2SH . DNA A6 ALk o, !
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GRS Lk

FEA, HAEH KM A, AL E T, IFE S SR KA AT BN A9 5ok

A e K Rkl A1 #

(X T s

2022 4 3 A
| ]

o )

R A Sk R e B B S

2022 F F AL B

B, AR
R IAMA F 2 L

F R R R ITAR: B R B Fe FPGA X h AE A
AF g A EDAL IP Aot IR, AR E (k)
N B A ol ZEORTRCIT #8954 (k) JONAY EUIP) KT 50%

T, i#fE.

s

IR

KR B AIERAF AT

AERRXE®R, BA) AmREAE, BFREANGHBER T A&7 EAE, EIRSMBRE L
Rk, BYHI5EINRTGEE, L, kD LIH427) NOR Flash TFiT=, BRAK&
42 EEPROM % A AT & £ A % =, KiT A% 128 2 3DNAND A% h, AdEdk
it 96 B, MoikARAE I B AEH K,

BE2L: FIF) BHHAEER

A&

20: #RAT4 DRAM J B/ 2 %%

28 [RKAAME| FabJ o ‘g A BEEAR R ST BmHEKR N BHERRK
"120K PaL HE 22 fp o akit, 2301 45 & & DRAM = —
- N/A PAL #| | 25 FET =2, k. &+ 176 &
g - — — 3D NAND KL Ak 128 &
SK’B - N/A M15x i 22 510 A# L, @it 25 FEL SOIIdIgm 144 & -
45K A3
‘ — —{+us - = 2 F AL RAEHK 22K A4 CE~ 17nm
cron — ‘
e BTl e DRAM  [DDRS DRAM, # ¥ 23 4% *:[DRAM, # /5= 2 23
& 45K s |vmem| mrenanT, mitsEnT % % 1BDRAM & & /* 5
el B0-100K Tong luo | AT A 24 S48, fR L4 Fab i 4 F £ DRAM Ak 7. 45/55 %] P " }[S "
ase 5 FErTe qiit 23 JE bk 7 nm #|42; : N
- 1% | Fhone2 o i : NOR FLASH | Jk % 4147 : 55/65nm
N/A SMBC W Lok asay & LT T 24 L, DRAM £ it R 4 AL 46/58/90nm #ﬁ’] 7];;_

%)k : TrendForce, EH4&iEH4 % AT

KR B AIE R R

23T IUFRERARRE, BT B A KA i w80 464~ it &, £ 414% IDM.Fabless.
mr AR, MK, AR, MRS LR ARA BRA, AT RK=A. (=4,
TEXRDESFHIORELZLRE, P EHLTRA, #—FRGT XB4AE > HE
Fah R E AL F 60 Thetite. R, ABRLEF LR KBER, ©CRACTF F 0L >
#iE KB, KL K& AL KR A F=7h F 4k ) ik K& K AR4E ICCAD #9445,
2021 F 9 B K F FARLT A 8 $ 2 2 5) 2810 K, FlbiEK 26.7%. 2015-2021 441
B, HFEEREEZ VA EFGFRERAE 15%A L, SRR E, BAAALBREFHR
REERAERKEF FRG RS0 A Z, RE BN G RN F FRRE 694 %R
T4,

BE22: F B 76/ kit

BE23: Zi&KBFFREHKIAR P KA

Tianjin

= DRAM NAND Global IDM players manufacturing in China T oD AT ol Ioto: 300mm logic and 3D NAND fob
o - . - i NAND fob with 320m 0.13ym tech, storted in 2003 with &5nm tech, started in 2010
a GSxmt I C S souciom  jNtel. s SAMSUNG tech, started in 2014 g P
A SMIC: 2 fabs UMC: 200mm fab with 0.13pm fech,
S 5 " S +300mm fab with 65nm toch, \ started in 2003
2 .J C ET § Kimtigomms Chengdu started in 2004 \\ —
" = < 3 Toesnrumens: 200mm | +300mn e wih 320m e 3. e Sooe e
@ = s with analog mixed-signal tarted i y
$ Gigavevice z o 3 T L . COLORFUL fab0,15ym lac, sired == S /1 220mch; stared i
2 € - ] in 2007
[y m 5 HBirace : 2 RAMAXEL = 3 Shanghai
B & — 2 7> wxris T - no S A Hushong Grace: 3 fabs
- TN POWCV ingFast \ . i
& Sews 2 H l’ ,h}[: — § A XC: 300m foundry b 200mm fobwih 0.13ym ec, sried
i : - jth 320m tech, started i
a w = P Bk tai:d E] M 1ongsys Sy e « 200mm fob with 90nm tech, starled in 2003
posilicon )(w» | ° © 200mm fab with 0.13pm tech, started
€y s oz = KingDian’ e 102006
A SMIC: 2 fabs = A SMC:2fabs .

% +'3200mm fab wih 0.13pm tech, — + 200mm fob wih 90nm tech, sarked in 2001
2 e H sarted in 2014 ; +300mm fab wit 351 fech, saried in 2007
= VINGS e ewichem g UMC: 300mm fab with 45nm °
5 . ‘F‘_\_ - ‘ % it i GDamrc NNAURN /I,,/ * 300mm fab with 45nm tech, ‘ A Domes! e Y ourcadleon e aion %Zwmm fob with 0.18pm tech, started

Sy ® I b in
s CGrandiT sesesemsn [Prans 3 L swee in2015
b 4 g Note: nd test sarvices (SATS) fobs not included
Sourc
kB: Yole, BE&iEAH A Kk Bain, E&iEAHF %A

—. DRAM # Flash BAI" FEE RSN EH

2.1DRAM 5 Flash T LA ¥ FHREHS

FERBEHMBEAD AEABEDSAMMNEEE RAM fo RigA#E ROM &H, MILE %%
RAM 1% & ik R G4, 2R T 4400 4E R a9F2 5. ROA LAk Arh £ GF= 7
ERE, CREEEFETGHIE, MR BRIEGHBAERRR, 7@ROKE, 24
KRR E . R, BF N RE R AR AR S AT P 694 B 09 15 B BAE %
BEA
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LAt

B #24: #FREFHENE
i AIRAN
WAMMRE | R, s, RERE, it
#RAM HSRAM BT AR SR AR . ShHE K

SHEMALERE | SRAE. BREE, S, A
*ﬁf;ﬁ‘ 5 DRAM PUNET U

KA ik

R A, BAE

. L Hea
[ Rk R, AR,
FEROM NOR FLASH —L. Bk, #iEs
o

FLASH

SLC

‘ LRSS NECPN: 3
¥ NAND FLASH " MLC LU R DY UN
A, B

TLC

% B: CSDN, [E4&iE KR4
B 3 % LA ¥ FK 54 R L DRAM () AFEALA4E) - NAND Flash # NOR Flash,

DRAM £ m & & MAIZE . Th#E1K. HRREI% . DRAM AR A ) S ALE 1%, Laia
:;Tlfﬁitw %‘%%%J\ﬁ FAEGR G, KGHERe 71 &L, DRAM FTRe4R4E 69 & ik 55

X, wEEARK, 2d T REMFLRELFALSDHEE S, RERERER, L&A M}%%“l
A dh R fa— AN R,

Flash T %% NOR Flash #= NAND Flash # kX % : NAND &% k. ¥4z & %¥ s A& 1%, NOR
BERGR ., THEMZ. #ERE AL Hk, NOR Flash u%ﬁ&)’)ﬂ%’ai, RIS Tz
%, TR RABTALSSHMEIENZ % T, W NAND Flash &394 2 545 74,

%R FHANREFE %K A DOC ZIA#. 45T NAND Flash, NOR Flash #94# % & F

HaRBaR EARR
A #25: DRAM, NAND., NOR & # &5t s
DRAM NAND FLASH NOR FLASH
Y AT B4 12-13nm (1B) 15/14nm 40/28nm
R M PR B R ISR
e 634 1% ks e
BNEE - 2.4-8MB/s 0.47MB/S
R Mo (RBE%) &k (4ms) &% (5s)
R<F - I+, NOR 49 1/8 x
F 4 b3 P + 7k
A 1 P &
E¥ 1& MBIGB % GB/TB + MB/GB
A & 1% i
P . P A A EBAHE, BTFh 046 ARE Yo HITRAD
SSD W R, R AHRD L
EX | Z 2. #HAE. £k [ Z 2. B WDC., £h| . EER KDAIH

KR B AIERT AT R

it 2023 A REFIREMT ALK X 1116 £, 21 % DRAM #= NAND Flash
Lt B RAB Q7Y T HB . T T E KEEENRvA, WSTS M| 2023 F 28G54 5
THAAEKE 1116 £ T, B TR 17%. A== %#’JJ’JB‘ A&4% IC Insights #9345,
DRAM 45& % fe 2021 F £ & &/ G4 % 69 56%, N 4 69L& 2915 3] 43%, H F NAND
RN#&H 41%, NOR A A 2%, HAAtE% A (EEPROM. EPROM. ROM. SRAM)
Ko mK, 2RI &THTRESR D,
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B #£26: 2011-2023E £ #HKFE F R E T A B #27: 2021 # £ DRAM+NAND & 6% 97%
1800 ¢ A (fLET) YoY _ 80% 2% 1%
1,600
60%
1,400
1,200 40% m DRAM
1,000 20% 41% = NAND
800
NOR
600 0% 56%
400 Others
-20%
200
0 -40%
299399 N% 3L g Yy
S RIIILILKLRLILLRYY
N N
*B: WSTS, EA&IER R kR IC Insights, B & iE &5 A
2021 S50 B ¥ Sk A 5 MAEAR 3300 1070, ARJEH FF 446943, 2014-2021 F &
B ¥ SR ET ALY 1274 e UmK £ 3383 1270, FHE LK ELD 15%, K&~
M B RIEAE AR IZ B AR, 2020 S B A 44T %P DRAM &b 53%,
NAND & kb % 42%, NOR &b 3%, #4k DRAM 5 Flash 4t &t ik 98%.
B #£28: 2021 F F B #6577 AL 3383 124 B #29: 2020 # # HZ##DRAM+NAND & 2 95%
4000 - _— A (L) YoY - 50% 39 2%
3,500 4 40%
3,000 4 30% mDRAM
2,500
41 20% m NAND
2,000+ 1 10% 42% 53% NOR
1,500 % Others
1,000 1 0%
500 1 -10%
0 -20%
2014 2015 2016 2017 2018 2019 2020 2021
kR Yole, &#F5i, BEAIERI AT kR RZEVHRIE, BAIER R
2.2 2024 % NAND % HAEAR 68010£T, THETER S, IDRERAKPEKAL

¥

MANEF, % FTisE KEEGH R, NAND #9775 A £ 2022 4= 2023 4F i 4 H F4%
F T, 2023 5 NAND 4977 ALK T iF 2| 527 /L £, FllmY 14%. & NAND
JR T SR A AT L, NAND = A E AR #IKsk, BAENEARIT, BMNEAEFR o
RIE A E G KA RAE 2023 F Q2 & Q3 LT, NAND &I, 2024 4 NAND 77
HHPEIE . HIE TrendForce 94 3E, 2024 F 43k NAND % 5 7 % MAL A 684 1L
£, FHEK 29.7%, i 2021 Fa9KF,

Wil e E A ASP A, AT FAAMRS B ENBBEEEHMRK, 25 NAND G & ki
7%3h3 K, L 8GB S MitH, 2023 4 NAND & % A 2 & 8954 1%, F)H3EAe 21%.
2024 4 NAND & & H 2 4k % &k K 26%, % 11280 12%1. NAND % 5 # 4 /£ 2021-2023
FHHS T, Mt 2023 504 8GB 549 ASP 4 0.059 £ 7T, Rl T 28%., it
24 F NAND ;% R #9 ASP /) sk 3%, X 0.061 £ 7T,
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1T R AR
H#30: 2024 F £ NAND 7 5 ALK 684 12 £ H#31: 45 NAND ¥ # B R H22K
4 RNAND T 3% A (L% ) YoY E 5 ENANDGH 5 2 (fC, 178Gb)
80 1 35% —— ASP (US$/8Gb Equiv.)
- - 0,
70 4 30% 12,000 14%
- ] 2o { 10%
50 { 15% 8,000 0
1 10% 1 8%
40 1 50 6,000
4 0,
» 1% 4,000 o
20 1 -5% ' 1 a0
{ -10%
2,000 |
10 1 -15% 2%
0 : : -20% 0 : : 0%
2021 2022E 2023E 2024E 2021 2022E 2023E 2024E
*k: TrendForce, B4k %A %% TrendForce, [E4-if 5% 5 B 41f £ 5F 55

AY (BEATHE) KA THRS—3 NAND ¥ h, BAZ LA A#A, G =1 NAND
Tk 20 % 80K k%, 1992 4 A 205 NAND Flash ##R4A =2, MG =274 a4
NAND %A #4245 2001 $AZAEFTHTH DRAM 4B EL £k, FibEix
NAND 4%, 2018 SFA XK AiHE L4 EL N AT RAAGM A, MET 2019 F&
& %Ak 2016 5 WDC A 190 12 £ a9 #4404 SanDisk; 2020 i 7/ 04 W 4% /R
N4 A SSD k%, Z3 NAND /T T =2, #7574, Solidigm. #%. %4, WDC
NENGR G 4R, 2022Q3 # CR6 AZit 95%.

B#32: NAND WAEXH X E#

198748 HA KR (4260 &) 2 5 KB H —ANANDA £ 3% f

FEE A LT EN4MB NAND m &
A%
B A 12
SFETTICINACE 1999 X0
%48, 517 % THW T+ EEEAE—RET
I Bl exar ED c & BICS # K8 3D
NAND
% A A
SKif 7 4 R A R
£ M A A ENNDT \ :
IM Flash m m NA?ELEﬁiiﬁ
s EERAAFLAD, WDC 190173 5 0
B K LB 7 m"m 97 B SanDisk
SKig A+ % Al T L 2019 | FLE AT
NAND A #2 & SSDAk 4% % — m o -
s HAEZ 2k A
Lt

ZE. Whd (B&Solidigm) HiENANDY-HK A8, 2k, WDC., £ LEMEE

KRR B &R R AT EE

H AT NAND 474k % v & %4k 4 %, B 47 CR3 T %4 314 65%, CR6 7 %4 314 4 95%.
T3 4 L, #R3E Statista #= TrendForce # 3£ 2=, 42481 NAND 735 N 5 )~
IS, TR AT SR8 %, 2010Q1-2022Q3 NAND 473k CR3 A 85%
T2 65%. A=K AaMAZE, Lkfikhd, 2022Q3 T 5055 A A 31.4%.
20.6%#= 13.0%, =% &t &k 65.0%. F& & 7/ Bl 345 Ray A G4 SSD L 4, WA
% WDC ¥ & 5%k e9 551k F), RMAFARITLEFZH#—F RIS,

EERETIURS www.ipoipo.cn



http://ipoipo.cn/

=l £ JiE 75

SINOLINK SECURITIES

A #£33: 2022Q3 NAND ¥4 CR3 &£ 65%, CR6 £ 95%

N Samsung s Kioxia wDC mm SK Hynix
s Micron mm |ntel ( Solidigm ) Others e CR3% ( 1% )
100 1 90
90 30
80 70
70
60
60
4 50
50
40
40
30
30
20 20
10 10
0 0
o o - — N N ™ ™ < <t [Te] [Te] © © N~ ~ [ee] [ee] [o)] [o)] o o — — N
- - - — — — - — - — — — - - — — — — — — N N N N N
o o 0o o 0o o 0o 0o oo o 9o oo oo oo oooo0o
- [90] - ™ — ™ - ™ - ™ N < N < N <t N < N < N <t N < N

k% : Statista, TrendForece, &4 if &4 %A

iE; 2020 4 10 A, SK #7114 90 1L & AMA&AM 345 R NAND Ao B 5524 (SSD) k4, B & A Solidigm 1A k2 F s hfiz g

B #34: NAND & F 7 X XL 4 A

NAND Flash 4&4& N &8k 465 5 BT A SLC MLC. TLC #= QLC ¥ wW kéo NG|
AFTHNEZXHNETRA, ZEfdt Ak, ZERETEELTAFHGELE, ATA
HHKX T NEHEEF4 (PIE Cycle) . mmﬂt&éﬁ SLC NAND i%it 44, #A CeII ¥
TG 1bit 128, RA 0.1 AF L ETI, MHEE, L Rish ki, L4505
iﬁ%%:& BEF @R 10 77K, z)éfmuﬂt&éﬁ MLC. TLC #= QLC,4&/ Cell zwsé’w

SARK H 35 %E}E%I’:ﬁi’%% AN ERKEIEK, BMMEE PIE A4 ZRY . |
ﬂ‘-ﬂr Cell ifuﬁﬁ HAFEAAS ?h@ﬁ%&: WAL, AR FRITGEEREMLS, %\
sAEE, TAFHEBEAA T AL, FeK, &R AP, AT SLC %m, MLC #4%
X7 100%, Far 444 SLC #9 1/10. A8%FF MLC *%kit, TLC #9 &% K T 50%, 7*%*?
Y42 SLC 49 1/20,

B #%35: 7 F] %% NAND Flash /= 2 %t

A5 £A L ML TL L
QLC = More Density Per NAND Cell i SLC c c QLe
_— 3 T A 1 bit 2 bits 3 bits 4bits
@ ower § per GB >
SLC TLC QLc TR ~100k ~10k ~3k ~1k
— w. %?/ # A 1 T E Bk e
S =
N Si= = . 2
-_— @ S= R R # T E 1 A%
N S = - =
N S= A # i 1%, 1%
- 2Bits Per Call 3Bits Por Coll 4 sg)i;;:;g.u $ }:IL RAEE R ‘:P %»T. £ N x
_ :‘u:)m‘al‘g %W 10K P/E Cycles 3K PIE Cycles 1K PIE Cycles « {L\ ﬂk. é'& rgj jr% l lu’— é’& 7F‘7 $‘ %: ﬁ] i /lﬁ_l }1 5
@ Fewer writes per cell 7 A& * kR
7= o HL K o

k& : Micron,

] £ 9iE 5 4% 7P

KRk B ALK R TR

B SLCAHLLBR B+ A Wé—%ﬁﬁ, TLC A ERAMBE, QLCURAARKE
AP, IWERNAEFET, SLC BB RMK, MRS, —AAESTFTER., BTH
Fadt AW S 2R T hiEd., MRAEL, BELAEFLELBEF; MLC M H,
AT LB, MARETR, A IR AEMK SSD BB FiR; TLC £ BATH 4% SSD
0 ER, MARE T, 49—]—Mlﬁl\r7 PERE 45, I FERIRAN, 23 TLC N A9 AE
QLC B#RAZ KE=A LI A, KEKKREAY . #4% TrendForce 49 % 3%, #it 2
23Q4, QLC # & bH MK 2] 17%, PLC M a4 U & H i
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B #£36: TLC % £ R 4#F#, QLC EARKBLH

EBSLC mMLC TLC mQLC mPLC

100%
. .
iR R ENENNERNRRR

80% |
70% |
60% |
50% |
40% |
30%
20%
10%
AR I e S R S

1Q21 2Q21 3Q21 4Q21 1Q22 2Q22 3Q22 4Q22E 1Q23E 2Q23E 3Q23E 4Q23E

kik: TrendForce, BE4&iEkiaF AT

3D NAND &3 T 2D M T “N A S ARH "R . GiHE TR T, Sk fikhit—
ARGHE LEFLiE LB iR, AR TILHERBRATAE® L %6 die, SR H
REREENER, KAECVRKETHEE L CINERHIE T O R G KA R,
MBS ERFE, GHBWEREABITEH DL TR T AR 2R IE I dy, 4o B3 TG R
Fa A R N —F, AR —RIREM T AR AEDE 0 LA, {2 h FLEGRE, RE
¥ A SR PGB — R BRI G LR B R XSy RO T 3R
AHFHE, mEH LM — R R R AR T %), BB kb A8 69 38 5%
Foh FHBTEIK, BP G2 N B %A RH . it 2 SLC NAND %2 H 4 =4 NAND ¥ 4 /&
“IR B8 2B AR, A T AT AR A 5 89 45 AR TR R M A, AR A B 22 KR A 89 NAND Flash,
T AR T ARk %, EPRELMAH 3D NAND, BRI AEE T ik, &4
FamAat, EEA G OLITHEGHED,

A #%37: = Planar NAND X £ Z 3D NAND (V-NAND) 7= & &

Samsung:
Migration of Planar NAND to 3D NAND

Floating [ b
Gate ;

% k: =2, ChinaFlash Market, [E&E%4F %A

XEE. BBEEHH 3DNAND ¥HRITLARLEAY. & NAND d A 4 3 T
K-FEm, miE 3D NAND #, G TEmialy, WEFAUMEMEAY S, #
TAE R T X3 & KRG E B . 3D NAND A3 T KM — A e AR 4y, #o 3
AW EABHEAER, FPRREHAFGEEE, @dbme R, ©-FFALLE
MAMIE AR PR, Z5#AaER. A2 A0, §Fs5hM24 (Floating Gate) it
HEVFMIINE (2D CTF) , 4% 2D CTF A4 ¥ T 3D L% 5 3D CTF A% T, %
Je it TEHARIRA BRI LI Bt Loy BER AR KEE . 53 & E$4 3D NAND
B AAT LA KRR ALY
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AT Ak R BAF
A #£38: 2013-2023 £ # A 3DNAND KX £ B#EE
@ 2 et 7 5 GB
250 238/%QLC . 2500
200 { 2000
150 { 1500
100 96ZTLC — 1 1000
64ETLC 1024 1024
48ZTLC
50 | 322TLC 512 { 500
24 ZNMLC
0 1 1 1 1 1 1 1 1 1 0

2013 2014 2015 2017 2018 2019 2020 2021 2022E 2023E
%k : ChinaFlashMarket, TrendForce, #THE = b5 I%, B & E KA BT

£ BAEZZRFAZRZ NS, KITH#69NAND ¥ iR A LB IRAE KT,
#E’c#}% TrendForce #9343, A& A0 FR4EMEE, £HM 2022 F EFF 4824004
Redt i) 176 B, BATKIH ZReArC 88 176 B, ALL EAARILS &, X4 B
ky4~‘”ﬁ 128 ZEMiL. =2 Awif /) &M 2022 #T%J@F%W%F abuﬁ’rhs’&méﬁ 176
E’:iﬁyo M5 kA= WDC 9B 3 B AT = ik £ /) B & 112E,Solld|gm YRR RAFRGTL,
e B 144 E. P 2023 55, BAVAAN EARRRTH a4t 232 B09) B, =
ivﬁnf&iy A S —FRER Y% 200 B L T ¥, Solidigm AR 4442 WDC
BB MAREAFF £ 200 BEATHILE, BEEHh, ZE2REHNET—KRAELEH T ZZ KT,

B#£39: £HX, ZEfB)LAHFE23 FHHF200 EXELE

2020 2021
Vendors

14nm (MLC/TLC)
1281 (TLC/QLC) H 1761 (TLC/QLC)
b& 14nm (MLC/TLC)
SK Byix
(XS Ul 96L (TLC/QLC) 144LFG (TLC/QLC) Y
KIOXIA 15nm (MLC/TLC)
o [ e %
: . 16nm (MLC/TLC)
gdicron et e
/| =
Y/ TN 1251 (TLC/aL0) e F—1t#E
s 19nm (SLC/MILC)
ilihe a1mo

Note: i indicates the supplie’s coment primary technoiogy. RN 7L | 92/%61] DocL | 1vve | o

orce, Aug., 2022

kik: TrendForce, B 4&ifkaFiPT

Z 2B L NAND ~he, &BHF & F 3 T4 %1, 44 TrendForce #9548, AG 41z
T it E, 2023 45K NAND 472k = h 8954 12 (5 8GB) , R ttighe 21%, VAL
B~ dit H, 2023 F4 3K NAND & & =% 2061 7 4 (54 12 3*@“) , Bl 1%,
B3 2023 ﬁ—%kﬁﬁ}éfﬁﬁ NAND Z#e 0L, = 2. YMTC 3% =, %#1:/WDC. &5+
Fok REFERE . BLBHERXREAUR NAND MBS THOE R T, = 2%ty =
a9 7 ll%—ﬁi" 1) NAND ¥ A m%ﬁ%%&y, Jﬁ > F 5t FAe e ik 5 WDC a9k 3~
wgﬂ/wﬁ 2 F NAND k4%, $:2 DRAM &) 7 &4 kfkdp g bAlE, B SRR
%i%;ﬁtﬁ»@nﬂ%’\;—&% DRAM #= NAND &9 A6 o =2 KA 2Bl gt ey
F?Jrk', kI EHPEEFTFF M. 2) 23 NAND 69 Fhek A ®m< T, K
RETRLE] T ERAAR, ZEZRAEHE RG] F T HGRNGE,
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B #£40: 2021-2023E NAND = g6 (X £z T 71, ¥4 8GB) A £41: 2021-2023ENAND =~ 5 (& wafer ##)

I Samsung mmmmmm Kioxia/WDC
SK hynix Solidigm 700 - m2021 (FE/H) MW2022E  2023E
~ Micron —— YMTC _ o
10,000 Others(Z-8GB ) Yoy 50% 600
[ ] 500
L . 0,
8,000 40% 400
6,000 F 1 30% 300
200
4,000 | 1 20% 100 II II
2,000 1 10% 2 Q g E s L
2 % 2 5 S s
£ 3 ¥ ] = >
0 ) L 0% & X w0 2]
2021 2022E 2023E v
kR : TrendForce, B 4&if A4t 5% HT k& : TrendForce, B &L AHF5%HT

=2 9% K NAND &4 o9 il 23 F 7 AFF &, 44 Trendforce 49445, 2022
F 43 NAND |- B AFF % 323.95 ¢ £ T, R 9%, it 2023 F 45 NAND /-
‘ﬁ KA X 220 £, R 32%. @y BERA, ,.i\ E1EIWDC Ao /) & &

RAFEZAM=4, BAT=2Z A& NAND 4 LR E 4 KK Kﬁi APETY R
NAND FRFFASEF AT 2022 :‘F AT X Bl Eb3E A 9%, 2023 4 F] big e 2%,
kA WDC K ta B T4 T 2023 F49 % AF Lt %], 2023 F Rt 46%. £ AT A
FEROTFTHAZE RS, 2023 fmtb/ﬁx/ 54%, #iyd: AR X THMAEL £ ENR
2023 B by 53%.

B #42: 2023 £ 4 # NAND /B HEAF £ 220 12#4  B#43: B =294 NAND /B 4% A& 2023 F# X

FL
mm NAND )~ E]—T}Iflﬁcﬂ—‘i (’TC%;C) YoY 140 - 2021 (4@%7_5) B 2022E 2023E
350 1 15% 20
300 1 0% |
1 5% 100
250 1 0% 80 |
200 1 5% 60T
4 -10% 40
150 { -15% 20 |
100 | { -20% 0 s s L lm .
4 . =2 O X = O
50 | 25% 5 2 s 5 S =
1 -30% 2 2 2 =) g =
£ 3 X S
0 ' : -35% & x 7 ®
2021 2022E 2023E (>
% : TrendForce, E4&iE#4F AT %8 : TrendForce, E4&iEH#4F % AT

HAEHF 2023 4 NAND 44 S 3k )6 7k 2 2 ) 2022 T £ F 69520 T )6 , %5 % NAND
B LRI AR~ T, mZ NAND 2 DRAM £ A 4458k, #4144 NAND #r4&
TAiT B #% DRAM £ ¥4 % . #3E TrendForce #9434, NAND #4484 DRAM & 7%
Ve, pEERAE: 1) B4 3% £ wafer MBI AENHEL, 5 AishE, £
ﬁkﬁn WDC aﬂrﬁﬁzﬁiﬂhﬁ Bl Bt & Ao & E 2 43+ YMTC #9141, 1£43 NAND & =

A B B, 2) FKE: KMk A, AHRBE BRI, F LS AHSEERES
%é’z*‘ff\ é%ﬂzm/é HZIRA M Z4 SSD /&, 2023 FTF ¥ NAND & K2 H 238
. B, 2023 “F NAND #4524 2 %5 T DRAM.
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B#£A44: 2015 £ 1 F-2023 £4 H NAND ZE & #* B #£45: 2015 #F 1 #-2023 £ 4 4 NAND &% #*
. ——MLC_128Gb (25T) ==——MLC_64Gb . ——MLC_128Gb (2%5%) ———NAND_64Gb
8 | 7
7 6
6 5
5_

4
T 3
3_
.. 2
1l 1
o | I R N RN S SR SN S SN SR SN SR SN SR SN SR SN S | 0 1 1 1 1 1 1
A O A < O NN AN OM W Ad O A< O N NM~N O A < OANDNN N OMOWWHAO A O NN~ N
O O 14 O O 0 0O 140 40 O 00O 40 0 O O - O O 14 O O 00 140 40 0O 00O 140000 d
PP oe~RNS3sSsSSSSSsSS SRR E R EEEEEEERERR
o d H d d H d H dd NN NN AN AN NN o H NN NN NN NN
O O O O OO 0O OO0 00 OO0 OO0 O Oo o o O O O O O OO0 O 0O 0000000 OO OO o o
[ VA o A o N A o N A o AN o N I o N A o N A o N Y o N AR o AR o N A o N AN o N o N I o N B oV IR oV A QN I o\ {9V o VA o VI o N A o N AN o N A o N A o N AN o N I o N Y oV A o N A o N A o N AR o N A o N AR o N AN o N I QN I o\ |

Kk ik: TrendForce, B4&iE%kaF AT

k) ik: TrendForce, B 4% 5F7CHT

2.3 2023 4% DRAM W% ## 50612, = EXE LT, EUVA 3D DRAM ik
kA H

DRAM 2 % AT 3% £ty F K544 5%, 2023 FALRFTHAALL 596 £ T, HIE
TrendForce #9448, #it 2022 44 3k DRAM T 3% #AE A 596 1L £, Ry 13%.
it 2023 443K DRAM T AL % 1552 12 £ T, Rl 28%. AEREFH, ¥A
S0 2GB i H, #it 2022 4 3k % 1048 1% DRAM % B | B kb 38 Fm 19%, 71 i+ 2023
F 43R 1155 128 DRAM % B, Bl b3 40 10%. A 4%, YA 2GB i+ 5, DRAM
A MM T, Wit 2022 SR TR 17%, 2023 S T2t —F 3 K& 36%.

B #46: 2023 # £ DRAM 7 %44 596 12 B £47: DRAM H-#H# 4 TIF, hHERHHFK
1,000 I DRAM T 3 HLEE (1 £ L) YoY ch0s P (L, $426) ——ASP (Z/12GB)
900 1,400 r 1 1.0
4 0,
o 1,200 | 1099
800 4 30% : {08
700 1 20% 1,000 | 1 0.7
600
1 10% 800 | 1 0.6
500 {05
1 0% :
400 600 104
-10%
300 400 + 1 03
200 -20% {02
100 -30% 200 | {01
0 -40% 0 . . 0.0
2021 2022E 2023E 2021 2022E 2023E

kik: TrendForce, B4&iEkaF AT

k) ik: TrendForce, B 4&iL%aF7CHT

DRAM 4%t ) B 2 ¥l F M HF S T BT L9485, £idk =151 DRAM 471k
%HTAEBEI R ABIHEG T, 1966 F IBM £ T %74 DRAM, 1970s &4 R
mH DRAM AT Fi £, MG, £B. B A A4 %3N DRAM 47k, B A AZE KRS
A B DRAM i7idk, 5@, B2, =%. NEC. #Z %) A EHAEM bR PPk bART
Y, AR ERTY., 20 ¥4 80 FKGH, £EX B AT BAL R R F &, 11335
H) A#ilmAz, 90 K JE 4, DRAM 3% Kb & 745, 1998 SFi& ML B4 4% 1k 4
B EK, 1999 F IBM ¥ DRAM b 45 HE LA S, 1999 F H 4= NEC & Hm 2 Rb
ik, 2001 S5 H L RIARE R F 5. 21 4247, DRAM 44 B H =2, SK #H+.
FHR, A, RLeRrAREFH. 2008 SFLRLEIE, HHITLENTITAYN, =24
LY R R A BT LS4, 2009 A HiA Rk akF, 2012 SRR AEPIFR T BREL
KW, e KRBVE, BAl DRAM T%H 120 =2, HhEt5&£mE, =X
3] & &4 95%.,
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A #48: DRAM A Z#E K KB

19664 IBMA & A R A & B SHMOSE (5 142+ ¥, 25 45 44 B DRAM

TT. Mostek. HANECE J, s ARDRAME B 2 4 T 2 E
P4 DR sk o 2B
o | [E3
Y
Mostek 2 5] B R BT A A
! jﬁﬁﬁﬁ%% ? m 8 1E I DRAM 7 37 +
=d N . —_ — E
ELE. Hx., =%, &
g (@] il &
METew p k| 1903 IRV 5
o D) €2 ‘ s B
[+)]
v
ZERHER EEMCB FRIDRAM = Wb 4 B sk .
DRAM, 38 72 47 ol 47 M fir m ? m TDMAR 7 :
BLZ E A X 5% 87 45 £ DRAM DI ] G
FEG R A "I 200 [t L
%fﬁ%)@’]ﬁ‘;&i/%zj\ilﬁﬁ i i 3 ?; e IE
A i 4 R T 90%E F o 2016 | %Eﬁ?égg%ﬁf s B
KR Fy e, KBS
U TEES O 2020 3 <r Y 2022 [ERTUTHACEPNIN

20004 J5 A FRDRAMT 16 B = B . SKiEH L fuE L= ABEL&E%

Rk BEIERGT AR

MAEL 3%, DRAM T3 EEd, SAAZE, HHEtELZRELR G TS
B, &4 Statista #= TrendForce 493 3%, & 2013 F £ X 7T &5t R oLk 6908 )5, DRAM
Tl B E RS A, 2022 5% =5 CR3 4811 95%, = 2. &/ +FfELyAl bk
41%, 29%F= 26%.

B#£49: DRAM 7 55 # = £, M7t ZAL T & L2 95%

N Samsung s SK Hynix Micron Nanya s Winbond
= Powerchip Elpida mmmm Others e CR3(FA5H )
100% ]||||||lll|||||||||||||||ll-----llllllllllllllr100
90% |-
| | L
so MENERRRNTT %
70% |
L 90
60%
50% L 85
40%
L 80
30%
20%
L 75
10%
0% L 70
A A TN NNNOOOONESITITITIOOODONDOOOONMNNNMNNOOOWOWMOMOOOOOOOOOOOO ddddNNN
T AT A A A A A A A A A A A A A A A A A A A A A A A A A A A A AAATN NN NNNNNNNN
legededededededodododedededededododedododedededodedodododedededede 2o dododeodedededeTedodododode]
AANNMTANNDTANNDTANNDTANNDTANNDTANNTANNDTANNTANNTANNDTAHNM

%k &: IHS, DRAMeXchange, TrendForce, Statista, B4 iE&F AT

AR3E & F %% ~Fl, JEDEC ¥ DRAM % 3L DDR. LPDDR #= GDDR =/~%%|. DDR
ZRTREE. =H. R, Litkeim, §XWURSAXER R, 1 H P FH00:EE
TR B0 E A ARG B AT R 09 AR 2 DDR5, & K ¥ 44 %% & ¥+ 64GB,
R KAEHiR & 6.4Gbs. LPDDR % Hl T4 #3h X & VAR A % S 4 e 4 R 9% %, LPDDR
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WM Aot DA TR A R AT T I, RS EFWERTE, R+ 2/, THw
JE @Ak Fe T 3 S AR FLBATIRE, B AT R #7809 2747 £ 2 LPDDR5X.GDDR =+ A & %
M At e HEFTEA L AR, wRHMMEALERAER. HAEF Skt Al LT85
PERE 1% %% . GDDR A + & 69 TAESRE | B9, w &, 2% W49 DDR W4 9% £ 5,

RME L), FHEZ%DFE R, B AT R 49 74~ E A GDDR6.

A #%50: DDR., GDDR # LPDDR # & /% & A #%51: DDR., GDDR # LPDDR #J#f #£ st £

DDR1/ DDR2/ DDR3/ DDR4/ DDRS5/
LPDDR1 LPDDR2 LPDDR3 LPDDR4 LPDDR5

Database

Server
Compute/Al
Networking
Client
Ultra-thin
AR/VR
Automotive
Tablet
Phone

:
8

More Performance
Bandwidth (Mbit/s)
g
g

(Didn't exist or DRAM not commonly used)

& 8 10 12 14
Capacity (GByte)

4
Lower Cost (within same memory type

16 18
P

4 ik: Cadence, EH&IEKHF A %) k: Cadence, B &Lk A 5CHT

ARIE AR E], DRAM 5% % DRAM A= 4] £ & DRAM, AR4EJk 5 4]47 2021 4
RAHE 4 3] TrendForce #9448, 2021 54 XA DRAM 897 3 HLAE 29 90 fe ¥ ., &
DRAM ¥ &9 & tb ) 9.5%, £ % DRAM i@ % A Rk # A4 N G 75 S0, L& R AR,
L AT R 5 % A DDR4 #= DDR5. [i#& &) £ & 4)EH k), DRAM A& Fir, &
¥ DDR5 #97 % 31 2 /& 2023 ST 4542, BATEZRA DRAM %P =2, &7
TR ERZSRT, RRZIEFR, GTfoblekELE /T 2R DRAM £ 8 . #)
A DRAM %2 B A FHEEF. A%, M&B A Tiizd, ERMTAMTRKA, TR
% % % DDR2 #= DDR3, % /5 F % DRAM =% 1-2 X&) £ 36, A LA DRAM = 4 4%
BAastodk, XZBRINT BHA TSR, Pl B ald#, LFEE ERR SR, A
Esh k) ##rie A AT (=2 2104 1% 7 DDR2,#i+t 23 1% 7 DDR3; # /) L1t
X117 DDR3) , BAJ B kRt aihs,

A #£52: 2015-2026E 7~ FA# DRAM &K 7454 4%

100% I
75%

50%

25%

0%

2015 20leé 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

mDDR mwDDR2 mDDR3 mDDR4 mDDR5

k% Yole, B &Lk %A

MAEXRS AW IEHAEALE, EAEHAE LML, =2 4 EUV 894 A L4k, 584 2022
F 11 A FkEd 1B #4269 DRAM ~ &, B3 % — K HKMG TZ. ArfF 2% 5 T X215
HAK, ETMER EUV AZIALEATRT, ¥ DRAM %A R A2 18 #142. Mk E—K
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Ta #4289 =50, EHMBEE LR T 35%, RN H#EIKT 15%, =2 %-F4& DRAM
#E I N EUV R 21K %) DRAM 89838 @A, KT8 E RS L 99 %4 DRAM %
B8, BB LA BTG ETEIK T 20%. A5 DRAM #4248 R A%4£ 2L 10nm, EUV & % DRAM
AR e FARGLE TR, EXRITXAE 1y #4235 EUV RZIME R, BN EL
THARTENHILT 2wk H R ARz,

B #53: DRAM # X X BB ERE

DRAM MP Node | DRAM n/n 25nm, 200m DRAM o/n 15~14nm
x nm (DDR4/LI
3: B
Mcron 2x nm (DDR3/DDRA/LPYLP4) x/1xs nm (DDR4/LP! /GDORS: 10 (DDR4/DDRS/LPDOR4X/LPDDRS/GDDRG/EX)
e
SK hynix
1y nm (DDR4/DDRS/LPDOR4/LPDDORS/SX/HBMI/GDDR6X)
B>
e »
NANUA !
3 1 5 ‘/ ]
winbond 1o
x nm (DDRI/LP3, PSRAM, HyperRAM) / J
B PSMCOE5501430nm (DDRDORZDDRSLPODRZLPODRS)
i (DDR/DOR4/LPDOR3/LPOORY
=
JHIOC Bt BEC (Fujion Jinnhuo) 3x, 2x ool m 1o/ ) 0)e
met CXMT2x nm (22 nm DDRA) ,J T j _U’
1 L L Il L | | 1

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 eeeeee 2030

k)& : Techinsights, B4 if 45 7HT

4% DRAM #4212 #1331 10nm, DRAM 3 T R ~H o948 T AFARRAR B 2, o 52 3T
WE BB — T EARAR L] B ARRARE B BR R A KR M., DRAM & F EM A5
My T m R Rk, A m KR AR RO IR M I AR T A6 5T 3 B B iR . EUV R 71
A4 442 3D DRAM ’x%ﬁm Ak DRAM %4 1i% 5% B A b H 438 Ko XA H K. 424
", EUV7‘@7']& 2% Ak 2R, EUV 8948 Bl 42 13 DRAM HI42 3t — & #04 ] 15nm AT,
BEE R R R R 1GGB »u, ZE2AHEN % E 1a H4269 DRAM 4~ E3IA
EUV Xz, *ﬂiﬂ%%é’a/‘&;’c&%&'}: Ky #4235 N EUV Az ALediE . KAk A,
M 2D £ 1) 3D kB I -F & 48 5K 69 [ ] ST A KR T AE a9 HORAZ #

A #54: TEL % 3DDRAM # AKX S EZHEXL A #%55: ASM International #f 3D DRAM # KB £ 45 &

Year of HYM
EH NN TN e - s
nm)
e Y10
5
Cell / Peri. ‘:0 8
layout ke
- 2D-DRAM + EUV
sn hp along WL = STI hp / COS(217) D.o-ﬁ
LEL Gl 193i SAQP, DP (+ EUV § 0.4 128
Pillar cap. AR. >40 45 >50 @ S
Capacitor ZAZ CIP Z0.2
o 3D-DRAM
Poly SION x 0
Peri. CMOS High-k Metal Gate

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
D1z D1a Dib Dic D0Oa DOb DoOc

Rik: TEL, B&IEFRH LA

%k : ASM International, B 4iE#R5F % AT

DRAM ™ & 7 8835 20 1@ B ik sk, DRAM )~ B ¥ = i1 XA B it 5 . 4% 4% TrendForce 49 4% 3%,
BT 2 5, 2023 F 43k DRAM 47k = i 1155 12 (54 2GB) , Rt
10%. Adh IR~ it 5, 2023 F43% DRAM & &~ & 1931 7 /4 (54H 12 ;ﬁ) , F
te3gm 1%, B2 2023 4 K4 B DRAM =0, = 2. & H 4 CXMT #4538
7=, AR B3 m 5%, 7%4= 26%, o £ XAed TAFE R, 27 Bl ) 12%4= 18%.
T RO ERARY ey =L, =2 P3L ;lif‘é’ﬁ%u’i%fﬁ, it 23Q1 448 =
DRAM, Ak =2#x¥% & P3L K&V A f; FXATEHS ,g;;x AT B LG W LA
Wt 7+ H 40-50%4 DRAM = 4 fc?ﬁm, XA AL AR 3| 3 EUV 443 £ 4
AR MR ], AL FRIE G T R ARG &2kt X,
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B #56: 2021-2023E DRAM Z g (L (z T #f, F# 2GB) A #£57: 2021-2023E DRAM A~ g (X wafer #)

m PC({Z%7 , 2GBj}) mmmm Server
Moé"e iT) Craphics w0n m2021 (FK/A) mW2022E  2023E
Consumer Y 0Y
1400 ¢ 4 20% 700 t
1200 } 600 |
1000 1 15% 00 |
800 | L
1 10% 400
600 300 F
400 | 1 50 200 |
200 | 100 |
0 L L 0% 0 . . . “ |
2021 2022E 2023E Samsung  SK hynix Micron Nanya CXMT
Kk ik: TrendForce, B4&iE%kaF AT k) ik: TrendForce, B 4% 5F7CHT
#&4% TrendForce 494 4%, 2022 4 DRAM J” B % A % 302 12 £ T, FliEie 8%,
i+ 2023 F DRAM |~ B # AJF % 223 e £ ¢, mba&/ 26%. @y ) BRA, =2, &
AtFeE A EBERAFLAN=4. BATZZ6T AT LT HBAZERIK, 2022 FR L)
3%, 2023 £ Rtk 5%, # 7k $‘H‘ié’3'ﬂ"‘7ﬁi&ﬁk 2022 FF sy 15%,
2023 F Rt 48%. £ K AT X 2022 F R LA ) 6%,2023 SR tba) 40%.,2022
F i te ) DRAM 7R, 4838, A, CXMT %) Ba9% A X A A LA,
A #%58: 2021-2023E £ # DRAM /~ B.E FXF £ & #59: 2021-2023E & DRAM /" B # X7 %
m— 4 HDRAM)” T AT £ (L&) Yoy 140 - m2021 ({Z3ST) W2022E - 2023E
350 r 4 60%
300 1 50% 120
250 | 100 ¢
1 30%
200 1 20% 80 t
150 | 1 10% 60 |
-10%
50 20 }
1 -20%
0 L L -30% 0 L L . mll . L
2021 2022E 2023E Samsung SK hynix Micron Nanya CXMT Winbond
k& : TrendForce, B 4&if A 4F 5% AT k)& : TrendForce, B4 iEHF %P7

DRAM 1 #6218 2 #7086, A& IR 3R #7417 #71 . 4% 4% TrendForce #9# 4%, DRAM #9315
WA WA 2021 F 45T, AR THRANCEL 2 F, M L AED L L4
H%R%%ﬁﬁ ML EAEG A A kA, THRECRITAE, BHE KA Ty
LB AT X, &AVINA DRAM H4& 32 #7410 T 47 A B3R
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B #60: 2015 # 1 4-2023 %4 4/ DRAM Z f¢#* A #61: 2015 # 1 4-2023 #4 5 DRAM £ %4
DDR3_4Gb ( &5t ) DDR3_4Gb ( Z7T)
7 - DDR4_4G 9 DDR4_4Gb
DDR4 8G DDR4_8Gb
| s |
6_
7_
5t 6 |
4 5 |
3 4+
3_
2
2_
1 1_
0 1 1 1 L 1 1 1 1 1 0 | I NN N RN MU SN SN SN SN SN N N SN SR S SR S|
838433353988 3883823385 9 288s882388s88288s882
DD OO NRNRNDIDBDODNDOOS dadNN N OCRRRKOIDIDDVDODOO 3OO O JdAdIdNANA
o838 33253332323238888888%8 Sooooo0oo0o0o000808888888
{9 A o VA oV A oV A o N AN o N AN o N A o A o N A o N A o N Y o N N o N Y o N A o N IR o N A o N A o N A o\ i o\ } N N N AN AN AN AN AN AN AN AN AN AN AN NN NN N

Kk ik: TrendForce, B4&iE%aF AT

k) ik: TrendForce, B 4L%k#F7HT

24NOR T2 E 251t xt, BEA AT HEAPRA
NOR Flash #= NAND Flash % gfeg{i R B, —&T EZildm R THEK,

NOR EA AT H# KM, &AL E74 NAND Flash #8tt, NOR Flash &% & v, BA
Fe BRI B . AR SMAETT, 12d T A M 20338 5 K Ao bt B & A8 1F L LA LG IR
Fart F P ITRALRAFGR S, LHERDIT (Xp) , REELSHAKXGE A, @mEL NOR
Flash £ £ & & T M. MAUERRE Bk, Fo 2 KERY, 5 LEERFRBAZRER
Vi BABERITRA L, LERGRBEHG AT ZER, £FH. PC. DVD,
TV. USB Key. #LIN&. 5 ML & S KA AN G5 RSB &L, B, NOR Flash %
HIRRFe G T AT KA e, A5 AAT LSS TERE AT PLLART
HRME, Bk, RARLL M FHEEFK NAND #F NOR #m K 289 % 4K, 122 NOR 7 %17
B RT R A5 e,

FIFRITL ) A NOR 5 NAND & DRAM ZAME B, AL RGTLE Y, P 5%
NOR 5 NAND 3 DRAM ZAME A, —AT RN A : £ K B2 69 Z 34K A P & A NAND
AING, WARKIEAZF AR B P LR NOR BN A, HRIBX—RN, &+ AR5 IA
HERESARRER, I NOR ¥R Ai42/5, B NAND %5 G538, 1 A4 IR 469 1E
# B AN, 4o F AL, PocketPC. PDA AW -Fia 5% &, AFH AP, KA LHF XIP HK
4 NOR N & 8845 B 4235 4T OS, R, BRMLidit, XMk A, BH—A& 7545
M 89 FHLAR R Al NOR+RAM #93% 7t ;18 K K A 22 69 F L £ % ik 4% NAND A 4 ;
#n [B) B 38 K o e Ae sk E 69 F 4L 25Kl NOR+ NAND+ RAM #93% 3F, X AR B K 48 693
11 A8 495 L 4% NOR #= NAND & @ 6945 %,

B #62: NOR Flash 5 NAND Flash ## 4 # 5t A %63: NEC FOMA 900iL ##tR & NOR+NAND

Cost-per-bit w—  NOR

Standby
Power

Lo
Active Power (*)

Dependant on how memory is used.
NOR is typically siow on writes and
consumes more power than NAND.
NOR is typically fast on reads, which
consume less power.

High
Read Speed

Write Speed

w—— NAND

File Storage Use

Code Execution }

High

[Copeeiv]

K k: CSDN, B&EH5 %A

%)k : Design&Reuse, E 4 if K4 % AT

NOR Flash +- kit #ae.id, # R He-E AT Fem LKk, %A NOR Flash & A 47
B %, 12k FASEMT 5 BIOS &5 BAR AL Bl 69 A6k 2 W 5]y, — A e
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SINOLINK SECURITIES
1R R

1IMB-32MB A %, 3% % B A% 4K, 2006-2015 4], 34 ik F L3S AWV $ & NOR
Flash 7 % & K RV, & 2015 FZAT69 ©-F = o2& X R ATRAN L ASP 1K 89 52
B, M2 NOR Flash #ART AL R 8 Y, Tk A E AN 10 S8 47, £ 2016
3R BT RAKE A 18.6 /£ . 2017 £ 45, A& 5G. TWS 3 F F 4L, AMOLED.

IOT AR AN EBAFEEH 4T Hay kR A&, NOR Flash BfEHE 0 L, 2%, K
. FARAERRAZIK, BZPGRFRFHEIRAIXE KL A6 E L. 2017 F NOR
Flash A4k 9 MAEAE T DA, @4 K80 ke L8 R, #4E ResearchAndMarkets 493k
3, it 2028 4 NOR Flash 7 % #UAE A 2 ik 60.7 /2% T, 21-28 5 CAGR i£ 14.4%

A #64: 2028 # NOR Flash 7% &% #Z£60.7 1L &L

BF AL (LEL) ¢

70

60

50

40

30

20

10

2021 2028E

k% : ResearchAndMarkets, B 4iE 4 4F 2T

NOR Flash T 3% % i Z ok ithk, B8 BR#HE, PRASERPE ARG AL R,
B 1998 34+ R A K4 H 256Kbit NOR A 4% K A%k, NOR Flash 3% 2.2 5 280K
. 2009 F K& F FARF Kok F KA, £ 2015 SF 5 R EIM A 2010 F= 2
453% #% 4 NOR Flash 3% 2017 SF R £ 3500, £ AR AR HE PIKE S NOR T
%, B IERERFHRTH. 2019 FHRETERBK, HREEEINLKEFRH
3% NOR Flash 3%, T E X AZRUAKE, T 2HTTHOELE, £H4HEfk A
FFE AR R, e ER, ALK qEsaTgiek, EAERTHHHR
B7#2 -, NOR Flash 173k 4LF) 4 1% & & L 45 % . #4& CINNO Research #= IC Insights #9
4%, 2021 F NOR Flash T %15 %1 £ 4k FF. B EAI 5 R H AT & 4E, 5 E5HH
35%. 33%#f= 23%.

A #%65: NOR Flash 7% X &% B #%66: k5B eI# &4 NOR Flash 7 %481 7 B85

mAESR mEEE kG AlH mRL4EN mEk mife

2001-2005 2006-2010 20M-2015 2016-2020 2021-2022 100%

T 2003F 90% 1
e BRI oo ey ave e
(== . e 80%
70% |
2078 60% |
et SIS HERNOR Flashiliss 50% |
e o |
o 30% r
20% |
. % |
— 10%
108 0% I I I I I
HEANCR Floshiith 2016 2017 2018 2019 2020 2021
R AU L, BAGE R & R: CINNO Research, IC Insights, i1 af %1%, B4E 45 50

25AI B X # 3 GPU EK¥3¥%, HBM AZ2HLE T H

“3D RE+AAMEX"REAAEEEFERAA, RAREREREA LR EZRY
ABBETR.

& A% % (HBM, High Bandwidth Memory) £ —3k# A6 &4 5. & M A21E DRAM
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SINOLINK SECURITIES
G b
ik /7}‘\}5{5}[’ £

. HAERAF TSV E 5 U@ EEHE K, HBM AH4A DRAM S/ 24+ S A L
TSRS, RN L DDR ERTR 4 B, 8 BV E 12 &, A}\Rﬁv‘bﬁikﬁz\
B3 58 DDR A%, TSV 24 DRAM %A .h%i&%iﬂ:‘/\é‘ﬂmizt%&&éﬁ;‘ ER:S]
wAREE ETEA K, ZHRKELTEHA LFHHA DRAM % A Sek, Al
:Jﬁ?fT**}#Eé’J#ﬂk:ﬁzJﬁﬁk 7. 184, ik #a&ﬁ:—%éf%ﬁix iZ B BE 45 48 R
30%kAR, FHIE{K 50%RE4E, /5 TSV 7 X, HBM KhaiR & T R e K EmR E,
55 NEH KM, HBM EA Z 5% %, 2% 110 &, 24, 2 RFTEFHIL,

Mz 4, HBM A& R Sh 3 A& &K 895 X5 GPU/ICPU/Soc £ 4%, rﬁz&l@&q’lﬁl/f\
Jﬁjz'%/f\ Pl H B TAEB SR . EERG LRI ITHERMP, &AHEE CPU 44

Bzl HIEERBATRIELIE, nE T A THEEANEN, T2, #HELRR, F
&ﬁﬁ%$ié’nﬁlﬂ RE IR L TR IR, RGAERIT KRBT 2
KA HMNGHBRT—RIEE, BZE IR EORSGHELTH T HHEBGMRE. 48
2 F, HBMi#if 3D & % E DDR R4EEwHir®at /. @3 £ KA HBM =4
ME W G R, HFEFRBELAIERL T HEE AR, KA A SRS IEWIE 69 E
RAngy o £ FREAT @, HBM R A% PCB # L4y DDR W ARk A=t S 7 —&
£ R 2 SIP, AAEABSE, % @R,

B #67: HBM #% 24 3D # 2 5 5 EHKZL

PHY PHY GPU/CPU/Soc Die
S0 08088008 E8E BaOE GO0 & & O @

N — B
Package Substrate

#ttF GDDR5, HBM #ft ki@ S & EA LR E, EAHERTTTHE 3 B, Bies
A% 63%6’3#]%%»,(&17%1 94%4Y % K @ AR, VA HBM AREGRSTEAAHRRERE
BAb A Hk HBM A —F B KB/ AF T . B =X HBM DRAM #4& £ & 1%
% DRAM #4444 5 42,

HBM &4 7T 3D # & M&L,ﬁ’%k—%—’l‘iﬂi THMBRA G, THEEEA T RARSOL
HERNAEAA, Bt oE SR TSRS TERAAMKR, w: Al RES. BA
HHEA B F ] HIRE ek, H— 4&1%)\%%%9&%1257‘%]1&9’3%12ﬁléﬁh&oR%ﬁt‘z%,
HBM & & % 7 @ BB A 3046 % R kAR, 53 FARIT L AL %ﬁv&ﬁ'aﬁ/%i
%‘#M/\ VE R 3 B bR Y DRAM }:Lnn, HBM 3 & A F — 4& DRAM 5Pk RS R B Ty
£, ARRRABOEBFEF SCA T EALFRRE R ZH6 AIML A5 E,

A #68: GDDR # HBM # & % ¢t A #69: DDR, HBM, GDDR # LPDDR # & #f tt

Package

DDR4 DDR5 HBM2 GDDR5 LPDDR4 LPDDRS

IFBGA Roll

\Iu-!umn
GDDRS Per Package HBM
32-bit Bus Width 1024-bit
Up to 1750MHz (7GBps) Clock Speed Up to 500MHz (1GBps)
Up to 28GB/s per chip Bandwidth >100GB/s per stack
15V Voltage 13V
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17 AR

k) ik: EETIMES, B&iEA5F %A

%) k: EETIMES, B 4&iL&4F %A

ChatGPT # = h##/F Al R EBHE K, BANZHESH GPU AR ZHEEAEMGE R, &
5% HBM K44 mk Ko

HBM % &7 % & B REAK, B E 2021 4, HBM 42 TE K & %4k DRAM T 3% 69 kb 45473
AE 1%, E2HT: (1) HEEEAGTA TR ERR, HHIELAE T RAEEA
MRS, BREHMBRBHLLER, ILFAREEMERNE HBM:; (2) REBZTHE TH
Wb E AR TR A HBM, K355 4R %25 131% 1 GDDR5. GDDR6 k)47 1 &%
fe, BATHBESHA LN EHORER S 1%A S

XJLFEA A FEBERE GPU KM Al EALE Y PR A%, KNESIRESZmE B
BiRiZH GPU +, 4 2% 8 h GPU F##, L&A EAKEF SR T HEI0 M
2018-2019 589 1~ %| 10%, 2| 2021 F#948iT 25%, AHATHF IR S R bb &R 548
£ 2021 Fif 10%. AFEARE 7Tnm 5K AL00 A5, %K @AR &R S 826mm2, &
KAEE FX 400W, 122 &5 SR, SR, U B R AL (0L A 28T
Bk, #7ik A100 #9 DGX ALK RIRS 5 R AKIEXAR, BT 2B % 512GB—2TB
DDR4-3200 MT/s DRAM % AMD CPU R 4}, &% 7% 44 320-640GB HBM % GPU
& . VAE4h A A100 80GB &L & 4 & 8 % GPUF kit £, # HBM Al & %4 % 320~640GB.

FiA& AR Z#E 00, FRIEZ S48 AE, F93 Server 3% DRAM, SSD #=
HBM 9% K Ko FT ALK Al JR %% (£ F] GPU, ASIC R A T A8 &5, iF %2 H)

Gt bR, A HBM A A E KB KA R E R, b rRFRATH,

2023 ¥4k Microsoft, Meta. Baidu #= ByteDance #8 4% ff th 3£ T 4 m X Al 7 £ 69 = o8
R4 AR A AIE TrendForce #94c4E, AIJR%E A GPU, & VEfHik H100.
A100. A800 (£ &% it P H) A% AMD MI250. MI250X % 7|4 £, 34k ik & b4 80%,
X Z A Al A 35K A HBM, Bt TrendForce it 2023-2025 4 HBM 7 3% CAGR
H Bk 40-45% V4 £, ARIEARAN A kbt BT, &ATA S 2023-2025 F Al )4
R4 BB Z I 50%E A4 05 38%, 2026 51 T 23 A 30% A4, RN HEF
2026 4 HBM T 3% #4822 ik 56.9 12, 2022-2026 % CAGR A 2 ik 52%, 54T %M
.

B#70: 2022-2026 £ HBM 7 % H##E CAGR Z ¥ & 52%

2022 2023E 2024E 2025E 2026E

EHRRGSEHTE (7)

1494.5 1493.4 1625.5 1762.6 1876.8

YoY

10.40% | -0.10% | 8.80% 8.40% 6.50%

A AINGRSERTEE (F) 135 20 30 45 58.5

AR AV IR 53 &b

0.9% 1.3% 1.8% 2.6% 3.1%

W IR %%+ GPU & 8 8 8 8 8

4 A GPU %= (77) 108 160 240 360 468
2 A~ GPU ¥ HBM M= (£7) 1000 1050 1103 1158 1216
HBM 7 3 #LA2 (fL% ) 10.8 16.8 26.5 41.7 56.9
CAGR 52%

KB IDC, BE&EFAF AT

HATARK HBM T % mB i ) 5= 2 £, SK &/ + HBMHEA KL T F, K 2014 F
HEHEHHBM B, SKi#EHE—H A HBM 4740k ¥, BaTi A+ &34 K HBM 3%
— ¥ U LWTHYH. BIEER. Synopsys F 4w ANA E HBM = Sb 4 5 1T Lk Awig
F &G, HBM A A KA HBM, HBM2. HBM2E 44 £ HBM3 #=% (% WX HBM) .

2021 5 SK Atk A3 HBM3 £ AT Al. HPC $ 52X EA S A, %~ 5%
©F 2022 56 A 4= F A AR, AEAS HBM DRAM 89 & Fl, 47E & & Ak
BAEEHIEP W A RT AR, 2023 F4 A, SKEHLEEh a4 RE
RKENEAR L 12NFHDRAMY K, FILR & KX 2 24GB, &2 % £ —X HBM3 DRAM
RS 50%, BATC@E PFREH S, EAETE P NS RERIE, ¥AELFFA TR
T REE, BT L EASRIT HBMA 941K, itesl 2o AT AlL BHE. &
PEAEHIE PO, HEHFIE, 800G H BRI, FIE AR, B OKIE LM E B AT IR
#&4% TrendForce #9444, 2022 = K/R)” HBM T L £ 4% % SK & /7 + (SK hynix)
50%. =2 (Samsung) % 40%. %% (Micron) % 10%. b, kR Al % 542
A & RS ) AlGPU HLA 6932 7, H R F LKt —F 6 L5 £ HBM & 50 8d
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1 IR R

FEREAEHAL%, BATEAH NVIDIAHLIO0 5 AMD MI300 E X3%5# HBM, = K&/
HBhHE, Z2, FALTHARE 2023 THFFATM 2 A HBM3 492 =, &7 H4EAH
HBM ¢354 L& A%, Mt ELSFHA LS EF FANHBM3 89T, &7 54K
HBM T & &4 Z2it—F 35 2 53%, m=2. £LNHATEEAELSFRENEMS T,
HBM 7 & &4 714 38% % 9%.

AZ£T71: HBM £ E £

SK¥& /1 + 5AMDEX & FF & T 43k B & A #E A, (TSV) HBMF* &

Q [IBM2 DRAM, FA£=E

SKiEAEAHEZ 4 7 8GB HBM2 DRAM
RHBM/= &HBM2, %

& #44GB/8GB m (@)

%ot & A & AKIBMF AL,

L 2020 [EEetRegt el

SK¥# 77 4 & #THBM2 o
B4 B hR AHBM2E, m

7 & #8GB/16GB
Synopsys & i 1 H Jk 7
K 2021 EERSE LRERE
EHHRIFE
SKi&g /1 + % A &3k
wxm, 222 [EEED = E 5AVDA £ FF KIBM-
HBM2EH71. 5% o) m PIM, ¥ A HF WAL E &
&1 A —, FECPUFIGPU
Z EUBM-PIMAY, B #F4%
BRSBRIEERE

YR 2 RMBMT R RD, hwA+. ZEXE L £

kiR B AIERT T E

M. ARESRFHAENE

41 2% —: AEARERERT B
kB2l #: HisA MCU R ¥ H 5, DRAM L%t & Rz

Bit% L4 : 1) NOR Flash =% & £ 512Kb~2Gb X E2 84 47| =% (&L + 128Mb
UEKEZEF 5 &b 60%) , 55nm T ZH42 4 it = & b &4218 70%, F#L NOR Flash
BT KkIRE Pk SN Z kK, BIRKLI Terl & F FAIAES BIRA, BRTHE
PeEMAT S5 E P A £, HINE P AN G A2 50%. 2) NAND Flash &~ & 38nm. 24nm
IEPEENES, FTR 1Gb~8Gb AL E4L2FE %, 3) DRAM 77 &, F&E 5h 5
2. IRE AR T4k, A EEFRA, 17nm DDR3 & F 202259 A/
T, IR ST 20nm £ A BRGNS, 2023 A 2HE. &K E 2023 F 4
A, RGO FHENE G672 R T REEX 1M,

MCU ik 4: 2\ 84 2022 ¥ 9 A A # & &4 F M33 A4 40nm #4269 £ MCU, =&
AL F F IR BB A B L, 2023 FAH EHE, A N8B AAEYE K R, B AT MCU
CRIEF 37T KEmA|, AL 450 %, EFmZM LT, AEHBREIARIFRK,
Toks AAH—KEACRR, FINASEEER, LAIRA, BHFX, P A LS
AR AL A0 R AR B
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29



http://ipoipo.cn/

= = IE 5

SINOLINK SECURITIES

HA73: 2021 ££4# NORFlash # ## 4

AT Ak IR AR
B&T72: kB €A FH MCU /=244
.
IGD32A503 Automotive-Grade MCU & | oo
GD32A503 Cortex™-M33 Automotive-Grade line Main Applications
—/ B 128K-384K Flash, 24K-48KSRAM | e e e e e -y
T &2 2.7V-5.5V supply; 5V tolerance |/Os P ody Control Module
2.7V-5.5 ly; 5V tol /0! 1 Body C [Module !
B -40°C to +125°C automotive level operating temperature I e e e e - !
= & Series pin to pin compatible and flexible S/W compatible @~ = = o oo = = = = = = = - = o
& ! - Car Lighting System |
) e s e o o ol Tl |
&

o & sy
2 GD32A503RDT3 GD32A503VDT3 |n Smart Cockpit System |
e R e (s |

o | T T T 0 -

e —— ' ADAS l

128K GD32A503KBU3 J| GD32A503CBT3 (I |
e

> : ‘!s“ Motor and Power I

s s 160 eam) i) Package | o e e e e - !

e © © ©

Rk kB ER, BEIERF A

Jk 5 413 NOR Flash T b £ 4K F =, BT E T TFiF AloT REAT Hmx 2. 2021
9k B 414 NOR Flash 7 & % 23.2%, AL F =, ATHEAAEE, L2MKE
Beik &7 7K. 28] 128Mb-2Gb #+ k&% NOR Flash & & & tbA2 60%, 2 Tk foif %32
kg, H442d 65nm &) 55nm #ImAl, ok Fefe LA ER A, NOR Flash & A
AR5, BATS 2R A TFHWER., TERIEE. BRUAE B B F % T, L5 £,
AloT AR % & G1% 4 NOR Flash 7 9 AL 5 KRE T ERIXH /) o

BFT4: 2022 £ F AlOT 7 B2 7509 12T

m F FAIOT T HHE (L) yoy (% %h)
0,

9.3% 8,000 7 60%
7,000 1 500

34.8% e 6,000
m LIRS T J 0
23.2% ‘ 5,000 40%

LRERS

S 3 el9 4,000 1 30%
it 3,000 1 20%

2,000
u 0,
1,000 10%
32.7% 0 . 0%

2019 2020 2021 2022E
KRB RBFNFHRIL, BEERF LI Rk WHRT, BEIERH LA

Ik 5 el FF BN K, RE BT 7K. Ik 5 4137 2021 FF A E Lk A 85.10 12T, F
s e 89.25%, YaH4FliE 23.27 12T, FElH3Eim 165.33%. H A5 H kS EIL
54.51 127, MCU ik 4781k 24.56 12T, 4%&%%%;&%%45( 5.46 4&7‘5, & 7 64%.
29%. 6%, 2022 FAT =F F Ik 5 4l F A EIN 67.69 12T, Flbigie 6.94%, J24% 4]
18 20.92 /27T, Bl¥ghe 26.92%. 2022 SFiT =F & el EH Em ik, £=
Z b4 A, BAASAEAR IR TR, BRTEETHEL T, 2203 7
KRR Y 29 710 (B H 471, MCU 1.4 12, #RAE 091) , EAETH 3.7%
7] 46.1%., FAMAEEZRTHFXETHENTIT AL, Hint %ﬁnﬁi HERAE®
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17k R AR
BRT5: 2\c] ERAEFEFHK
— X FY O] == MCU
BRE BRI R A A
FilkYoY
0 r 1 100%
80 | 4 90%
70 | / ‘ 1 80%
4 0,
60 | 70%
4 60%
50 |
{ 50%
40
[/ 1 40%
30t { 30%
2 { 20%
10 r 1 10%
0 . 0%
2019 2020 2021 2022H1
kB , B4 KR

AR EE: WRLHF KT, FAAEARTH

2022 SFEl g Kk, 5 E LALE R R K F H]. 2022 FAF R AL FIL54.12
LT, F+2.61%, R THIEE 2022 FHERETFEEBELERE, FRAITEAS .
WMARESA LG AE. BRI RE, A5 2022 Fo46£4F 5% 3856%, &% E—F
B # £ 1.6pct.

B &T76: 2016-2022 F AL R EE FHMEEH B ETT: 2016-2022 F b FEEFHBERIZE
B EER RFRIE A R N (L) e— O iR
BB LIRE R Bt 60 1 600%
100% r
50 1 500%
80%
40 4 400%
60% I
30 4 300%
o |
40% 20 1 200%
20% 10 {1 100%
0% 0 L == , =N . L 0%
2016 2017 2018 2019 2020 2021 2022 2016 2017 2018 2019 2020 2021 2022
ES ¥ , B&IL KRR Rk , B&IL KRR

2022 FAFREEW KR FB&XERKL, G, B EKRERAEK: 1) HARESHEE
@E) loT THHEEFRAG TR, TETHRERTL, THEALEREHNEREZ YA,
HE AR AR THELRAL TR, —%a8, 4905, XFeFE@mpT58E
KM BIRLT R, 2022 FEANEINYH 1.27 11, BT H 35.96%. 2) & AEMIS
R %d 2021 Fe9tE R g LR d] 2022 ST T RGKRA, FRKAKE Soo = bt
FEBENEK, 2022 £8I0 6.43 1L, B THE 34.32%, 3) AiEH = &i,
b & E £ H SRAM 4= £ . DRAM £ AR E 05T %3 L3515, £H Flash %A 49
TG E R 2021 FARLEILT K@K, MAEAFHELO R AR, GHEAGEE
PEE T R, ARSNGB ER EENTHGKBE K, 2022 F LA
i 40.55 ¢ T, B3 12.80%, L FiAE. TLFFHESFT RIFOEK, 4) B
B R, 2022 SFEIKN 4.79 L, EENFREPRKEARKL, FERLEK
16.01%, F 2 AL FTEEAEZMNHBLED S A S 7@ RHERATHEIZELET,
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B ZT18: bR EEEALFFE TR

AIE

. Ingenic
\

B ER R

FUALEEREE

BRI H

i

&

- XFS TR
= BIEERTA
& ZRFISH ARBI S EEEEAA

MESES EREER
I[}
1 EBAE gl AE g,
I Ingenic Ingenic
4 . ISR, T ; .
L mmesEs <. SEST. B IS AOTHE
ik TR . HEST HET P RAvn
é ShFHE. TR \;\'f&yze?‘\sg‘\nl%r\%fl\ Avnel, Arrow, Hakulo, Sertek, Delphi, &E5EH].
Rk WE. S o e e AT R BUSERALE
7 i SoEaliss RS 5

Rk WA ENE, BEIERF A

AEHRNIENLETHEKREE, FRAEBARTH. ML THETRE#, FRAEBIT
WHE N LS, MR D RKRER. 5T ANBRAHEREES K0, £ RiE
BERTHAREESY K, £+ DRAM 4= NAND # & £ £ &, 3 Yole #9448, 2021
FARERBMRZT A 43 10£ 7T, DRAM #= NAND 4 Al & b 41%A4= 39%. 2027
FE R AMETHAEE R KB 125 2% T, NAND T 54 5045 m Kk £ 63%, 21-27 4
% R A4 R T B A CAGR & 20%.

B£T9: 2021-2027 £ % /A ##% 7 %A CAGR £ 20%

2% _qo4

2%

B NOR I (\V)SRAM / FRAM
B DRAM | M Other
I NAND | [l EEPROM, ROM, etc.

CAGRz1.27: 20%

........................

Il ADAS & AD

I Cockpit

Il Other (powertrain, chassis,
body..)

CAGR.27: 20%

kik: Yole, B ALK AT
FXEREA: BA SLCNAND £k, THRAMEARLE 2

Bt mEX AR, THERAGZT) Z: LR EH P DNEELEBSRGFR, Xt 4
& T#4# NAND. NOR. DRAM 5 2 £ A4S A B F £, AERAY R I AAGMH 50
AFENERIRTA S, BATR SRR 2 49 24nm NAND. 48nm NOR ¥ & X
BAREHIAZ. BATA S S 2 AT 5G @15, BFERMLHE, HEeF., Tikfe
AERTHFAR, CAESE, Wl BAA. BAES . PHM. HEM, LREE, B
THHEESRPFERFAINE, RIFEANZZETF, HFEBRMN. KREH. FFHER. &
REFENINE PR EKRR
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1R R

B &80: #F LG/ Bt R ST,

T e

@ ArEemes

-

-
BB

Rik: RERDBRAASH, BEIEFTTH

RSB ABRRN Y HRILEE ZEM% SLC NAND #94kz —, B AT, £H% NAND 3%
FE2HEMRERER, =2, Bk, S/, HIFHELSEHRLST EELEK 0% ALY
%A% NAND F M, ZR5M4 SLC NAND T 4142 % £ 38nm. 24nm, ~%E %
1Gb %] 32Gbh, # L EAF X Ixnm LZ,19nm FAE F R TR B H48 EARHA £ 38nm
IELE, ARG 2022 FCAETARNE P RAEENLZG PPl NAND A& SPI NAND 49
&, 8.3 1G. 2G & K4 8G ##.49 NAND Flash., HATIAA AR RIAE KRS
I E ALY, FRhRSE KRR RS BBK SN,

BE8L: # LHKHGE T ZBH A5

2D NAND ZE9F Bk £ AR TSRy
F&7% | SLC/MLC/TLC | SLC/MLC/TLC | SLC/MLC/TLC SLC NAND

w5 HAE 16nm 24nm 19nm 24nm
LS A Ik 5 4l #7 TSR
FZ2~% | DTR SPINOR|DTR SPINOR | DTR SPINOR |DTR SPINOR

o HAE 45nm 55nm 55nm 48nm

* %% | DDR5/LPDDR5 | DDR5/LPDDRS | DDR5/LPDDR5 | DDR3/LPDDR2

= o HAE 1z nm 1z nm 1z nm 25nm/38nm

kB REROBRILAYE, BEIERFT AT

S R BB N A A A, BN FE AR R K. 2022 F A& G647 L T AT A A
B ERFEFEGFELT, REERMDFEAT RN 11.46 12T, FIE K 1.03%. Z5E
Py )3 B4 #)E 1.85 12, BT 29.17%. #5054 NAND Flash = 4o # AR %E
#EE, LR SPINAND Flash, &8 Tk HARE 6 2 BE XK, ¥ 447, ECC
BB oERGE—ERER—SHN, AXTAT SRR, BIKT Fon bk, 57T
PTG 4 /o NAND = S aft At HABFRFHRF TR ENALR, RMMUEIL LS
FARETERSHBEE R H 2T 10 Bk, BT HE-40°C-105°C 89 M%IR3E T 5+
KB KL 10 F, o THEMEZ AT LBAREGEABITELZE, F35 NAND &
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17k R AR
KB LR FRE,
B #82: F XK B 2017-2022 FF RN RIFE B #83: # LB 2017-2022 FF M54
i (f27) YoY ENAND(%) BMCP(%) DRAM(%) =NOR(%)
14 . - 60% 100%
90% |
12 1 eno
50% 80% |
10 L
{ 40% 70%
g | 60% |
{ 30% 50% [
6T 40% +
4 0,
4 | 20% 30% |
, L 1 10% 20% |
10% |
O 1 1 1 1 1 0% O% 1 1 1 1 1
2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 = 2022
KR , BAIL KA AT ESE , B &iE KA AT

% # B4 : NORFlash+EEPROM 43R 3, # &L ZHMABSES S

SONOS+ETOX M L LM IRF), B NET A~ RBLA %IT R ALK : EH1E4H NOR
Flash 4 2B AE R BT PH L $H =, 2021 F L& /%08 TIke 78.37%. 1)&
512Kbit-128Mbit ¥ /Js % NOR Flash # 7| /= & b, & B R R T % 0 A 69 KL 45 iz
MR SONOS T 44, £ 40nm TP E LT R £ FH =%, SONOS TE%
MERKAH, STHERE, KILELERKRAF T EHIE, AP A2 NOR TH &
AR, B AT NOR Flash 47k i3 T E 4148 % 55nm, & #4524 40nm T Z 442 F 4Mbit
3| 128Mbit ZE 494 R 7| F T ENEF, A THLAMAERRKF;2)EKE=E NOR
Flash £7| =& b, F&amitaie Rk ke, LA ACH ZBBEK E, KA FM

(ETOX) LZ4#), #EUAFREEANE, PIEEAHN AT F %, 52 50nm &
et HlAL, BATCAFAT Mot RE €~ B, 256Mbit 2] 1Gbit &%/~ & E /£
RIBAR]Z T Hd o

EEPROM T =) [, TaTHE KS3E, EEPROM & T H4F69% R 24, B4&
BT EN. REAFGFRHHEMLFRE, FLTHFET. Thiss), AF LT F4H%
RO RIFELME K. ALFR, MAETRTFIERBE LN SERE D RARGEYE, £
AFF A I L RAY, EEPROM T MRS LR, #5454 EEPROM &
SR EFE 2Kbit—4Mbit, LB FE E 5 Ko b F IR KAL) R AAH, £%5E
. REAEF ODM, LR EF ABA SR EZATF AR LR, wit, EHRMFE
HE T sl %24, EEPROM &3 8 2022 5 Q1 FH&F e Tis, . FHFAMH
&, HH A LR TR, BaTE A P XKEE EEPROM €55 3L 95nm A AT 42
=5, A5 EAR T )RAE L AEC-QL100 kit

BZ84: HHEFNERKHE A F#HEEPROM F £ A A85: {# & FFEEPROM R RRAZY T4

W3
2014-2021 EEREETFHLEFAXAHHN 2017-20224F AR K R L 717 5 S A T
0 23% 25000 - 28 (7 =HE (zm
" niu 9 20189 21399
20% 20000 17732 12999
50
4986 1887 15833
4168
“ . 155 15000 | 14508
0 wm : B 9783
1 10,68 1% 10000 4 200 2085 8804
20 - 5400 6073
4| i 5000 -
0 0% 04 : ; ; ; ;
04F  NI5F WI6F  W17F 2018F  NI9F  M0E  2011E 2017= 20185 2019 2020= 2034E podrEE
SHEATH (L1)  ——BER HIE: g RFFEE (www.huaon.com)
KR LHD RIS, BAILRH AT KR % F LRI, BRI
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1 IR R

B 486: #HABGETEFEAREHK

h R EaTRt, 3 FREFEK 2022 F U5 KE, 2018 F-2021 508 AL B S
%14 10.31. 29.2. 40.39. 48.06 128, EMAZF I KAEH, 2022 5\ 3] Bl A% A
HRWHARNRAREETE, T22CFITLLTRKTHABEEREFE S, 22 FEE
WIRAE, HMEDHRE, HEETF RSN E R EEREF Y ESELR &, L8
R 09 78 e A ANFUAE 3 ik T P 6o

B #87: $F B #FREHMEH 2022 FLHRE

BNOR Flash# £ = (f2H) )k (f2T) :yrliiﬂ (e )
%2 (L BilkYoY & A)EYoY
30 BEEPROMH & (L) 1 . i L 250%
25 10 1 200%
1 150%
20 8
{1 100%
15 6
{1 50%
10 4
1 0%
5 I 2 r I I 1 -50%
0 0 J 1 1 1 1 1 _100%
2018 2019 2020 2021 2017 2018 2019 2020 2021 2022
FR , B4R AR E , B AL AR AT

eiEy: FHF I EENORFlash, MCUMRA S MKk ¥ &

FH P EE NOR Flash, &iliAe b £ % K. 214 NOR Flash £% % 128Mb
BRATHFINEEAS, BAS TR, Sk, KF#. TELEERMTRECES4H
B, BAEZRATITEFRIEE. FAE. DIERIEE. TWS FAA W IR 58 AL 4 F
KBk, R FFRAEE (256Mb/512Mb/1Gh) = SH695F & . 2021 “F1a R IE 4 B Ik
F BRI K, NOR Flash I3k 4.97 1T, Bk 104.54%; MCU = &% 3,8
12 0.77 1L, Rk 974.13%,

B #88: 2018-2022H1 1l i 19 Z At 4449 K 19 %

s NOR Flash(fz 7)) s MCU(1Z T.) EE Yoy
7 r 1 140%
6 | 1 120%
5 4 100%
1 80%
4
1 60%
3 L
1 40%
2T \ { 20%
0 . . . . -20%
2018 2019 2020 2021 2022H1
EY ¥ , BAIERHFRAT

E IR Ak 6938 8 55T F Sk &89 KR B 2 A% 4 NOR Flash Jb 4%, [ % A KR 8
#H %% £ NOR Flash 73, ARGy RT3t iTH K%K, NOR Flash B = %X =\ -
Mo TFBRIXEFR s NOR Flash 42 k2 F K. #4E IDC 09448, 2021 F4KTF
BiLEHRBRILSE. MELRTFRLESEEL— PR, NOR Flash AEA
UK,
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2

17 AR

3
I

A #£89: 2014-2027 FAHK T F R XL E

- YoY

7 ¢ 1 200%
6

4 150%
5
4 4 100%
3T 1 50%
2

4 0%
1
0 -50%

2024
2025
2026
2027

< 0 © N~ [ee] (<] o - N ]
— - — — - — N N N N
o o o o o o o o o o
N N N N N N N N N N

Kik: IDC, BE&IER A

MCU Bl sk, MAH R KX, LFREHREDEETLHCIEEELT Arm A
ML A8 B 3245 MCU % 5, B #7454 49 MO+ MCU /= &£ B 55nm eFlash %42 %,
Bl BRI AR THF KA T NOR NAR KRG G H —R454E32 Al SR . B
4 NOR Flash % 5 #= MCU % R #3135 P a9) 20T, EAREHAHE. REHL. &
AL RIEE, MBEARER P RS TR TNAEXFR, 2373t K, 360,
OPPO. ZM&L4k., #M K. ¥4, KA, FMmAF . TAAEAKRFEAFLRA P ELE
KR,

42 2B =: BEEA B

TR A: BAGBERAELT B, TBAHIAFENRGES

A AR R BEHIETIE, WK RERENRE IR AR T 1999 5, £ 2MF Flash
% DRAM %12 R e98F & . ikt A4E . BAT, TREMABAXGH. BERE, 43

HhigAe NG E K F &R, #migX 5, N2 mT A Foresee & i & AR89 & &)
T F e = BEEREL Lexar (F 270) St ABKRG@EERETHO > s,

B £90: L] RHFBITE =T 72F

BARR G A
FF4A KFORESEE
bahSdyheusyntin % %
AR ol R
o 1) 5 Lexarfh & (9 E PR
IR RIINFF Yyl B e e B
i 2 R I A 7]
BARR 5 3 1%
2 Pl
LAV T Py ——
nh#FORESEE
RAY | ompuzow
Trig=R5s | PDOMS (Design- L
Module-Service)
ZEEN
2017
1999 2002 2010
iR 5 k% mE AR T EFEEE EFRES. R FUE AT, BOOITFREK
FHENAND £, @it AP E ¥ FEEE S
FlashfZ fi& ™= Lexarfn i# 17t 7fi&. SSDRANTF BHEEHARS S, H—%

R HIA NBUETF 1 R kg FrRE bR %

KRB LEABRUAS, BEILRFTH

B A o i FORESEE+/Sh ¥ st it Lexar 3830 7 sk R &0 AT g A4S, 2828 T #A
XA 5% FORESEE 2@ % TO C Tk H¥, R ZSMMILELRN Y K PEAL
TG A, S AAEIT H iR K, 2017 SFin R BACW R B E Lexar (F #7)

FRTAER 26 FHMEWBRSFZER LM, EEY. U5, aRbal 58 %
(do P AMEF)IRE) AMBEA A 2ARFE R, LR RABE R A KGR AR S HNAE & 5%
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1 IR R

M A B Ra 0k, RIE TrendForce #94c3E, 2021 FiL k£ TF A A &i% Lexar
(FxW) £ SSD BT HT HELHHN 6%, HELAKRFW,

A#91: 2021 FE LT A SSD #La) B FH AT & FE

Ranking Company MMarket Share
1 Kingston {4 - #1) 26%
2 ADATA (& H[) 8%
3 Kimtizo (43 4) %%
4 Lexar (& # i) 6%
5 Netac (8 #) 6%
6 Transcend (] 1.) %
7 Powev (£ & 2h &) 4%
8 Colorful (= £t he) 4%
9 GIGABYTE (& £ # &) 3%
10 Teclast (& %) 3%

Others 28%

10:0%%

k& : TrendForce, BE4&if&4F 5% HT

BB P S KBTS LR AEMHER, B 2L LB A4 B K&z =20,
ARIEIT AT B 09 548, 2022 F o=t H T HAKE 4053 /£ T, FlLIEK 22.6%, &

MIRE%. =T 0L LRAEHAREE T BT A%, #4% IDC 69448, 2021 F 3%
HR, 22, FXRFEBRREM#BR B EA LR SSD T FHy A1 A2T 7T0%, &I FH

{2, M A& B AT 4B% 4 A £ T80 EAAL B BT 38 n, B 6% BAE A 2IE 405 69 B4 &4k,

H TR LTI RBG AR FNLA XEER, LERFEANLLE SSD I AF

WP RIEE ],

B#£92: 2022 F £ =i BT G AL 4053 12 #£ L B #%93: 2021 £ o LR B AXREH T 545

. AR AT TR (LE L) YoY
4500 1 35% 14.20%
4,000 1 20%
3,500 4.10% 34.20% W3R
3,000 1 %% ' —_
' 5.70% -
2,500 { 20% -
2,000 - 1 15% £

9.30%
1,500 | te s 4R
1 10% I 12 4] R
1,000 (g2
500 1 5%
0 ) ) ) : : 0% 32.40%

2017 2018 2019 2020 2021 2022

kR AL, BEILRA AT KR LR AN G AL, BRI

AEF AL AR, A ENBGMEFRT HIE, HEF BAFE L L2 643E, 2022
FREHERAEGSER W iR, 2022 5 1 AZ 11 A, $EEK5] 25%, RAT=
F R RIAE S ER 25%09 B iR, AHERAEGFHT, AEFRLALE IR
FAHAAXBENT ENBEROTHER, HHNRGRAFOARAEMEERTHEIALT AR
Ko &% CFM 4%, B ATAE GBI G AR =08 A3 R 5812 842 F
Z4 (VD . #IM A% (T-BOX) A& HMM% 3% (DVR) , MAEAFH AL
RE, HHARAHBRBAKGERARS, SRERMHEH R % (ADAS) . A% FHHIE
K A% (EDR) T £ME G469 KB mITaNae, BARKE E NGB G046 IR
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17 AR

T 39 AL IR 38 K AR B Gartner 4%, #iit £ 2024 4, 4 3k ADAS 473,49 NAND Flash
BEE A B 41.510 GB, 2019 $-2024 4F £ 438 1% 38 79.9%., % AL AR B 49 TR BT e
W, AL R R AT G,

A £94: £ 5 ADAS 474 NAND Flash # AL # T~

45 ¢
40 t
35

30

25

20 t

15 t

10 t

| _

; —as B B e .

2018 2019 2020E 2021E 2022E 2023E 2024E

KRB LB AN NE, BRI

Ak Bl SAXARAL, A#ESKIE—HL

1A h Gt £ 2 ANEF FIRGMB O LT, HEMNK, £ 72088, ZHAREOI6H%
N R G E S B T BG4 A MR 5. 1) AN X G 5 0 £ AS £ ePOP,
eMCP., eMMC. UFS. BGA SSD. LPDDR. MCP. SPI NAND %, /% A -FF,
TR, BRF R, AN, HREA, Liiivlx, FtEHR, MRE., F1iE, B
R SATR, AP HARXEMORAIENITRE, 2) HEREHOUERSIRE, NEEWS
HEHEER, T2 ATHEEFAIR. 3) TLRAEHOIEINL SSD. £# SSD
ARIVBAGEEEF TEREGI LRy TY, 8 AT 56 &b, FAE. FEMT,
IWEIRM, S3EFEE. BEEBFHR. 4) T8 NMAEEHT GBI A
SiP 2, BAT¥4E 16 &% Die. 30~40um A2:% Die. 5% A FMERFAE T EE >

PA)
i1 o

B KO5: 154 FREIX~BLE

HRERIRTFERE (BD: RN 7F(E)

ePOP,eMCP,eMMC, UFS, BGA SSD.
LPDDR.MCP.SPI NAND® 7 &,

AR TR

B PTF RIS EHTF AR G

2El

TALERTFhE e NARS
R WBABRY, WBG.MARF, h TR R M {E4E I FNAND 5 DRAMTF Al 1 390,
ZERUEZFRH MR 6t 0T " OOTERN RS FHTIE T ASIPRZOM S 3 MAR 55,

B 7R REEE(F RAI/AR/VRE M4 1H

PR R HERARS R,

KR AAEAHN S NE, BEIER LA

2022 FTHFFFHRITLENTER Y, 2RFFREMETHEKLEALATSE, &
EEMAEHILKETH, HARTFFAREGHTHRE X R B, Bifassitd4008
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17 AR

BEFRETE, [2fak 468380 H0E., BETHHDHR, FERLZSREPFEMF
BRFAT T LENG D EEK, [GEAEM4 2022 FENTIL 29.86 12, RFEk
14.44%, S FH4A)E 0.71 12T, B THE 38.91%, £ 44~ ok 430k 28.92
e, et ERM KL S E I 0.23 e, Hfdk 420 071 12, Sy Ak 97%.
1%Fe 2%, M52 LR E, GHEZRER IR FIRG, Hilk §fo it 3 3 2N
KL% ERFTHE, TE2RRTHESSFARE

B #£96: 2018-2022 F 1522 F A B MM R H5 %

— A (L) H A 5
B S 3 A2 N5 —YOY - 70%
L 0,
30 f 60%
L 50%
25 t
L 40%
20 r L 30%
15 L 20%
L 10%
10 }
L 0%
> L 10%
0 -20%
2018 2019 2020 2021 2022
R . E AL A AT

43 2R =: BREESARSALE B
WA : 2RNEREOEA AL, ¥452 5T DDRS SRR HA

FELEFEAAEOL A RRARE, (TLELZEH G, 2RANAE DS RINE, HK
BAZ it BGEET, A DDRA # R4, 23N 54 0% 4 UFRALAHL. IDT.
Rambus = XK, Bl E THHE4H ), AFED S AR FFEFRSK-F.2021
FonaNAEED SR EIK17.17 1L, HEBIE 67.01%, £AF 5K 66.72%.
MAAHE A RN EE A JEDEC DDR4 47 deAnif 69“1+9” 42 #) B 8 T 35 4% /R AR A
EFRY, HERANEEOER T EEFAEE LSRG 04,

Al 36 B E = R RARIRHZHIR 5 BIAI SR L5385, ML T 2016 F5E4 R
Fok e RFHEFLEFZRSSE CPU, BAl AR REFH K, BEREEF I ok
HAR, BT AR S, ZEHUEH Al KFE KA CPU Bk & 3252 K AB09 1 H
F K. 2021 FIR 4% CPU B 44h 2020 49 0.30 2T kik sk K 2] 8.45 12 L. #it A%k
HHEABHELLBREREZRYZE, BEFRREYUARKBERZL2HEH HRFXT,
R4 % CPU Y5543 2 i koA b gk,

WA SH R R 8 ZHRER,EFOH KL EH &P 3£ 15%A 1, )ik,
MAAE E LK DDR2 2| DDR5 69 % % 5 7 %, 3k Intel. Samsung. SK hynix 4
BINIE, ESR TR A TFAAFE T XN AL, HLHBEREENHR, KESHNEGZ
G%tyE K, BAT, WALAHLY DDR4A % DDR5S AAED %K CRFIHNEREZRA A
R4 ZAmitHams, FEELRTHOETEZHDH. HE2_TRFRE, WA ETL
N iE BB $E 2y, N 8) 308 AR AR AR F 7 L a9 AR F 4R E A JEDEC F 4=
& 28 4%, At JEDEC £%4, A DDR4 #KFF44, WMLAHEE LA L JEDEC
HIrtrkdl g, AAFTEFLENFFTHGEANT,
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1 IR R

B #£97: 2016-2021 E LA & FH4EH

A #%98: 18-21 FMLEAHFL HHRFLART &1

w2 w2 R — R (L)

HEETENR SR —— R AR HE b E)E AR () .
30 - 32 ¢ 5 T2%
o5 | 3.0 { 70%
20 | 28 | 4 68%
15 L 26 | 4 66%
10 24 1 64%
0 . . . . . 20 . . 60%

2016 2017 2018 2019 2020 2021 2018 2019 2020 2021

R , B AL R KR , B AIERTFR AT

B, BRI

ARIEE T 9 5 ZALA) DRAM Exchange # &, 4 A DRAM -F¥ & 290 37 b T 2 19.89%.,
KEGMHHTE, Z2€T., SKEHEFEAAH =K NS E KX/ I3 DDRS A A& E
%, @it 3% DDR5 W 48 =&, & % DDR5 A 4, 7T Yo% DDR5 DRAM ##:3#F K |
ARBHF FRT G TRGLE, AEEHETE, THALKOEA 4 ATIK 226 16
T, BlELs ) 65.75%, @ BAHEFL, $ =% DRAM M4 TREFF 4@ T ok, TR A
BERIE, 2R RMEMB BT RmAR 1-2 MAHETN; AR E ZF8H 20%
AR EME, WAEPFPERETH T, RELGELRE, HSRAEETEH, I,
B A% 1% (Kioxia Holdings Corp) #= % B 4 % % k 41i& B % 3 4 3% (Western Digital Corp)
EAEARASFRFIFIE RS EH, LRk ir b L,

1) Masss: ST, $M123 F3 A5 B KM (FFHRITRIEEE P —: 2023 F AR E
KRR RBE) P, BIAGHBENBRCHIN L T E, L5 DRAM M43 & %K
ST HAZ 60%, oM FTAMNELANCLEE, RRAEMNKRTET %, 125140
ARG T ST MR K.

2) #t%435: TrendForce AT, @ TH,HE B 4eE L, SK &/ 24255 DRAM
BE, 2T 5 AL EAHER". 85 23Q1DRAM ¥ #H-#k kgL 20%, it Q2 #ha4a
Jh 4k £ 13~18%, NAND Flash # @+t 4 8~13%.

3) Bhum: BRI EAFRS LA, BA)7 AECAHE, EARTAEHREARBALG R R
BINABEGAFERM (DIO) LA ZMEXIEM, @AM Reil B0, ITRLEF
X AR B ES A S A 2022Q3 FHELANSZETH, LHEELXEAR. B
i, AR 23Q1 5 AT AR B CAHANE R B A Ed A, KA AFRT T
T OAESMAALLE THAL, M3 A P Aok,

4) E X% £ DRAM 7@, JRE %4 CPU #93g k4= Al & K384, 5325 DDR5. HBM
%3 M DRAM, K i 176 & NAND 4 SSD. uMCP = & B & % AWM E K, R4
A dn = s Gadf M F R FHL) 2 LPDDR5X 89 % Ko

BAVEH A G HAMAESF =S F R R B HH., 2T EEREZITEL, FAK, Kk
5Aa1#, LB, BSR4, AR EE, RAEMAR,. BRIEDFH ARG,
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2

TR F AR

3
I

7~ REgRT

BN HIONGFZRAL, vk 2023 £t A4 Sty E K, REREFUAE WL
ho I T E KAKIE, RSN ERESKE, BEEAEB AT RLEGEE,
Bt S E GRS e, YATRMNA B BB MR RAELSARE, a2 s X
BORk O G EEAD KRG LR, Ak — g AR EATLANE X,
BN EETHONE, 2 BATHIE, BRONRTAERSE TS, BRKMNAITELT
M Pl P A2 THER B8 T 369 1% L,

% B K3t of B F A8 XAURE R ) AR, B B AT A Ak, AR BUR T B AT Ik

HHAREFAINBM-FEAARERE, TATEXEARLETNL, TiRE¥rR 2023 543K
FRME L, KRS EAEHEN ARG,
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7k B IR A LA

EN: AR 3—6AHA NiZATk Likg g AR KA 15% A L
Wk MIAK 3—6 AN A Mtk EdkbE AR KA 5%—15%;
Pk AR 3—6ANA RZATLE SN EMT R AL —5%—5%;
ATk T kg BARE K& 5% L,

B MHAAKRI—6MA N
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45 5 9

H&E AR AR S 2P B A B EFEERAE, TASERTFHLE T4,

AdRERA ) “ESIERRMARAE” (ATHAA “BEIER” ) A, KREFAB @R, HEAAMAANAI TG AT 75 X3 AR 94T 3R HI4E1E
AR RO EH . A, #HEH. IR, 55, . K, ST RN S MG Ei 7 XiE . 23 H@smesil B, AR, FEAHLHN “BLieABRmHh
PR3] 7, B0t R AR AT AT A 12 R & a9 M 9 Ao 2

AREQF AR TEEIERRLFRAR KA T GATFTARF BT, 2B EIER R LT RTA R X AT 869 F Ao 7 B REEATRIE. KRS
RBAEBRARARGRERE, LRAESH Tk, BARETELETRE LM EUARREGLEAT G ERHE AL —, BEIEHRTATAE A ARSI 65694
B A AT AL A R B A KA AT R ARAALAT T4, HARE F 6950, &R TR RBIRE Ak N T LA MG R 0T, &R F i@ s bh
AT, TRAMIAE, 7T RERNRRREARE, KARRAEfSH T EmE B EIERLC L H5IR0T. F45 3B UM £ R4 L0009 A BT AT 25 69 &
PV NCEE E:) 8

ARERALZEZR, EAETREHTERAN EEEMIER, ERTLOZARELHEH, KRRERAGETIIASES AT LA TR T RORE, T
RHBEEURTESTARTH . RREITRBADIEFR R LRI ELGNAE. MEFK B TRATILEY HmEH. TEGLGHTRERERRGER,

EPRLEEEINESIERGAETRY MAREEZAEGAZ TR, AREAAREAFERT RO E—RE. ERAFLRELNTIRE L& kiR 0937
FH A X H R 6 &k = 5o, E R LB E R ALBAITEE, BE2IERAEBURBIREAR 2H EAREGETELIENLTHFSAH TR, AR (EHLE)
BT BT RERAS . MEFORELINEALELLTMART . FE, R IAF O RLIBEZI, B EIEFRTHARE 69 M 55 R AR U 4
ATIefR, AEAEAT AR 3 A R IHEAT AR A 5 .

A RBAKGHLT, BEIERGRIRAM TR A HA RS F 35 R 490 8) P ZATO9IE R T #AT S, JETARE AT BN 5] E A R RF RE S eI 5.

ABREFETBARE, AL EGRFERBEFAN T RAHGLLE, KB ZFRTREOAR . BEIERI T B AME] ARERAL A BLIERGEF .
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