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SRABHGBANK, #—FRHL VLD THRERK. K

[ EZ L ISR LR ## IDC KA e #4f, 2FRAIE S 2\ 2018 49 45ZB F3 K £ 2025
S Outperform =3RER Outperform #£64 1757B, FIF A KR FHiA 2540%; AEWKFH=itEL
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GIE= LS Outperform & 4ttt Outperform|  25%, L PCle B A48 # 77 34 8 tb 5] 45 AN 2020 5 59%38 £ 90%.
Ik £ &) #7 Outperform ¥ £\ 3] Outperform
B 5% 4 IR Outperform % tif Outperform FRHRERESZNE, WA IR RN ZAIFL LA PR
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1. VBG4 BR3P
1.1 LB A4 Z L

A RNT BB ERERFS, REFRFVRE. T Ak h
WE. BERBE KR, SAULER. R, BA/BRGRF AT
T, BFZFHEES T Ak LE AR T, AR, MAEBEAERKTZ
Fth R b A S E KA, T 2R, A kA RIS IEA —R
A IS, SRBELOENREARAD. KELLEAFMEZEL L LS
AGTIT HFHAR, REXKENAXRTAHLLDFTR2ENIBE, b TEE
B 569 EHIEE,

B1 T Ak TR AR EM

it 5T RO A7 il B TT A &l 82 Bl

{4k '&m KR A5

e B0 AR B N

gt R =it$

ik

LRI I A

ITHERL B i = 2

SN AT -

o BB Ak B B

e = - S A A
ﬁEMQM - 3 (9 TT 3 & 8 i IR IR 55
- ; e e

o By e | ‘ 7 M'L i o LT . AL s =
CPU/GPU % 11y 22 2% 1o |4 R

FARR: LRt RIBRHLA B (FIRAE), HTI

[ A 42 % ( SolidStateDrives, SSD) VARG H AR 69 & 2448 7% 5u, 2
B SO T A4S R SRR A5, daEFET. AEL (FLASH A .
DRAM &4 ) R B, T 2R FTHH%%. Lin ke, 6§ X RhiHE
ol P S H i S AR, BARBEABIBOEA, RT FHREFKXEZNTRZ
S, A E P F QSR A, BETE. HHEES. RAARE. HEY
B BAERBR A AN S mEaRE T SRR,
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A2 £k SSD = &M A RN E
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0 T G-

; 0
R RTE T e e e RN RRE FEFEAH

A RR: ICBANRIBIEHLIA B (PIRAS), HTI

BRAREAGE, SSD TALSAERE, DLEREIRER, HHFL SSD
JZR R TRk g HBHdkan. Blkd T, FREARFETRFS S, LK
SSDEZHGEFEN . SLFEF S, REB. = HEFLLBA P, 5HFRSSD
A, LR SSD FEAEGIWMEHRE., FREARE. E5BAFPUALG
BT RERER,

T RERA D E RO TF ST H F A SSD fed b SSD AP, K&K feinit
FLEGERM, BSRAQGMEAZEAMBIEGIDON I, P EL oG
BARBPBA AL, ZH PR RA| B SEAEMBLEGEE.

1. #w

B AFILE) SSD 1A SATA. mSATA. M.2. U.2. SAS %, L+ U.2 A= SAS 4%
0 &5 A TR EFELET Y,

(1) F#71sSD X %1% ] SATA &1, SATA T 2000 SF4E4 1.0 ix (SATAI) &K
ik, AEHrik 538 1.5Gb/s. SATA 47/ F 2004 415374 2.0 (SATAIl) , X 3FFiA
3.0Gb/s t9i&/Z. M B AT EILABRA & XAFH TR SSD KAMEA SATA3.0 3% 1
(SATAIIl) , X Z3& 6.0Gb/s (600MB/s) #94%Hrik E .

(2) M2 38089252 B 5 SATA3.0 48 L, f2d TR, #EA LA TR
# it HAR A

(3) U2 #1789 K4F &2 L NVMe AL, SRt RIKh4E, FHA
PCle3.0x4, ¥ E#i%/E 53k 32Gbps, ™ SATA RA 6Gbps, bt SATA &7 542X
%.

(4) SAS 4211 fef> W SR A AR 3K iR # BRAX, SCSI, © R —FF $ATZE LM, T

VAEAS I P oA B R EW H N AT R AE AN 69 G468 & 4. A SAS1.0 Z|
SAS4.0, #HiEikE B2 M 3Gb/s 53] T 24Gb/s.
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2. B4

B AT SATA #= PCle 52 SSD /= su P Ft £ 209 & & ATE, F1L A SAS. KE) & &Aw
EAL T AAE IR 2 T BRI PR B R R KR, HF PCle A& F4749
W RiRE, B @ SATA 3 2 +AHCI WK PCle 3 2 +NVMe W& HIXAX..

PCle A\ 1.0 %) 4.0 JR A8 vk B EA R 49 K 2L, PCle 4.0 A& B 7T KAAER A4
FIRMIMA, SSD MAEKH@4R I, {2484 T PCle 3.0SSD, M4 & k%, K%L
EZTHE A, BF PCle SSD &L Z VA PCle 3.0x4 A F, R AFEHEETIA
3| 4GB/s, —#& SSD fx K 5 [ iXik E L AT AL %] 3.5GB/s. PCle 4.0 #84LT PCle
3.0, KA AL, PCle 4.0 x4 BHE Tk 8GB/s 494 ZHILF 5, SSD ENAF
B A AL AL X )] 7GB/s. PCle 5.0 fEA b B Afasl f BARCA F o Fth, k3L
B Marvell £1k4% SSD R JRJ Intel % 12 KA FE B YA 53K,

A3 PCI-E & AAut T £ 5%

EmEssS

““

PCIcl0 250MB /s 1GB/s 2GB/s 4GB/s

PCIc20 SOOMB /s 2GB/s 4GB/s BGB/s

PCIc3.0 984 6MB/s 3.938GBH/s TBTIGB/s 15.754GB/s

PCIc40 1.969GB/s 7.8TTGB/s 15754GB/s 31508GB/s

PCIc5.0 39 or 3.08GB/s 15.8 or 123GB/s 31.5 or 24.6GB /s 63.0 or 49.2GB /s
AR B HTI

SAS B4 5 SCSI AR It fe., B TR SSD, B FHkfe. & SRS E,
SAS3.0 TT LA F| 12Gb/s thik &, B F LR MEMIRIF 2589 TH Bk, SAS3.0 &
RIEHARE P 8 SR KGE B A .

3. W)

AHCI ( A ENEH BE AT ) T2 A Tidid SATA &5 v g 309 A2 439X
&. W& SSD W) R At W R P - T 438 A2 R 09975, H5 %% AHCI A7 L4 SATA
SSD CLiZ M K AL He.

A8 AHCI, NVMe (3E &) kM A4k R4E 0 H5E ) £ 5114 WAL G4
B, HM AT SRR, T IKIER A iE 50%, E NVMe PCle SSD 7T 424349 10Ps
& kA b 4K SATASSD 69 +H4E £ 4.

SCSI Bp R EALAE T (Small Computer System Interface ) , 48892 —/A & K-
PAREZ, B|BAT AL AT SCSI-1/5CSI-2/SCSI-3 FiE,  SCSI Ml & X T —& KRR
& (FEfL, mE, WER, KEE&, WARES) AR ZIERHTE L L GHER
Fasb B3 A, #8955 PCle ¥ & SAS % &40 I fe.,
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B4 o, K. XA et R

it iX AHCI

2% SATA

# 0 [SATA|  [mSATA|  [SATA Express M2 | [PCle] [U2][SAS

B-key | M-key

FeA KRB HTI

1.2 DY BEEAFERIFEF LR IR EDR

A BBARAGEL, DLBABYXLERE. DAS HH2TR T4 LRAF
%, BPit EAUEAE S @il it R A B R AR S, A SR IR A KA A
TEARIEAA R Ak 50 AR & R P AR — R 3k, AR LRI, NAS A% E I
T, ZATEANANHERAEFTNGMHEL, ﬁ%%%%%ﬁuﬁi%%*
RETTHYP AT, RINAREGT HHOF R E, NAS GHERKGHFEZ
iﬁ%%(wsi#%%)%%i,ﬁfgﬁﬁ%%,ﬁﬁﬂ%iﬁ%%5$%i
ARG TS, I, SAN Al 2GR AME TG A I—NF 6, 5 NAS A4k RF
937 £ T, SAN ARG R X, EEF 3% ZI6 KR E, RARM
BEAF. MEAEBEHERGLE, FHEEF W T 0@ H g . B ATk S G144
RATORTEIAKRM (ISCSI Wil ) #4754, LT LR A% E
JA

B, MEME T LeRIFESERA, BT SSD RFIRNK HDD TR ATiHA
P, MEAFHOANFMEAERFORA, WRBEETEZRGER. Bk, &A%
FHARIEHR A, BLRIERS . BB, Bo. 255U AmR. EBATE
ﬁﬁﬁ\@%ﬁTkm+% TRk RALEH R 4T B AT HIBE B 4R
A, AURAE ik Bk T3 60~80M HA), & T % IR Tét 4tk 554t F nbag et A
PRk, REAETAARIT 200M 4, B AT @ _ EAURAE A6 A 57 200 B
B, FEAHFEZHRE.

B AR AL R R RSk, KA WAAE A GRS, Bk B AR AU AR A e, F
HAEJLTFA 0, HEBAMRERS., RiBRE 274, BT RIMER T
B RE, MELEIRE., Fo. WEK. BZBERIGHIFFOHERER A

5 5 mE
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R 1 AR L Ao B AR S 5Tk

EIFY &3 AARAE
R+ ] X
Bl APEECE oA FiER
IAERE % BXR
IAEBE BUK 3
It 4% = 1
BATRE te 18
b — % *
R M % BE
BAERA A —f&
AT B AE+BEE A +4k o,
" R %55 e e

FAkR: TrendForce, HTI

ERBSELBIRK, TR FHROHARK, 2T ESEERR THM
BREEATHREFNHHRYE, BFRTHBIRIG B2 E SHHEIAT, 2019 4,
B A8 & T AL A 550 12 £, RAMFHRRIUFHF T 15%89 24538
¥ EYEK 5 IDC FIER T, 2020 SFAIRAA B E AR A B AT A b BAHURAE
#, MEX—BPMEFET. MAERKOGL RO, BEARENTHES
HHH—FT R, LI HAREE 5 B IR A

1.3 A3Jk4E SSD = b4k

Mgk 28 SSD Fksk ik &, B ATT ek S5 AN Qs A9 —IRL T AR E
AR AL F AN EY (p=2) . $ETEARSE NAND 414t (dokit
fitk) . EET IS A L (eEMAE) . BE TAMA FRL S L (o
e dadlB) . i Farbl BAMRA A F ARG (Jokik) . 3T SSD A
S8 (JeE AAHE) UARM QR BAFRSEALLS, K5EAT
B ol (Jode )

Ak 2% SSD ¢4 £ ZAE 404 6,45 NAND Flash. F 455 4 F2 DRAM, HSikH A
4ok 4% SSD ¢4 B 4,

6 jE BB
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Bs Bo. L4, et Lz

FE &% FETRESN
B NN, RO A LT IR, B0 7 1 B A
*NAND Flash T2 G g 20, 5 B MHGHT 2 0 CS %) sl (%
%ﬁf BEUE) . SRR,
*NAND Flash BATZ4E A IO 4r B . ARERE S . SR AEETH
PR R A
2 RN e TR SEATM SRS IR EHUEE . 1N SR R T E
=3
ENEN AL B EES, EEME NG M R E AR LT LR, 127

—_

3 DRAM ommminsteae.
E PR AT A TR AL SSD ) B & B (T i A o
T L2 SSD K HAEINL, FIPEIUR 6 b e SR B P
th.

o g EPPEMBEIER A R, JORNERERS 2 .

SE S B L B A AP0 A BN AR, SRR v T SO AT LR AT A HeA G
Wk

NI R AR ER BT H S TR R, RS R HE NVME 38R PSS P
TR, LILFLEERITIRE.

TR N IRARIBIHI B (BIRAF), HTI
1. RAEBE

WARA R B SR FHENR, R—FIEHRMAMHE, AN LOHLT
RIBT ARG LR B ANEIE. P NAND W ABEA £ HI I, WA B KA
B ARG L, R A T AR SSD &) A48 RAT.

ARIE NAND WAL T L TEALEEMNES, T A SIC (R ERGHHE
L)« MLC (MREBALT) A TIC(ZEAMER), LA G2 T F TR
N EHERRHR A, b, RAATEE A BRI TGS BAR
BE, RBAEELF RO EHAR AL F 9B A L RE, 3D NAND Bt
VA 32 B, 48 . 64 BEHE 176 & 3DTLC/MLC Bt NF) =5, A4 =4t
REHBRZGOBRIERE, 128 369 548 % EA TR BAL A M AEF R R et 4
T BRGEEEHK, B ARRELIFERYG—F—ROME. 2021 FTFFF
F45, 3D NAND EEX#AT 176L 492 =, 176L 3D NAND #9714 % E AR _E— X3 An
T 70%, w1F&&) 2T %3 %E 3D NAND Z &9 &4, A 24 2023 547 200 &
Vliéﬁiﬁ%jif\?o

BAT, NAND Flash 23T HEKT T2, BHME. LAAK. HHL,
EHRFNRNE, 2 ERT 9%ELGTHUR, L+ = 2R 30%49 T

2. ERIGAH

FHGH AR TN AR ZAGEIE. 1545 NG EIBEAE A BGEAT FTL £
HEFRF, AL T AT CPU MIRAL, PO RIS AR T AR
AR RIL, RE 20 (1) ARKBELEENAGESHE LHR
W, AL FTR 09I G BE ARG E — QAT T EE AR, WAl AR R B
WA, (2) E3EINAGS K Fasb38 (SATA. PCle ) #0, RAa#iE 4. (3) R
RSB ANRERIES, Hhe ECC 245, AMPHT. ki, £BLE A, BR
B A B R 5,
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BT L TS H AT I 24 A, —REFME =2 . %4
R, ARFEX AR REEFOEX, AT =28 5504, AATE
BB E IR, EARATFHA SR, LI ZTLEABTHI H. —2ELH
(Marvell) . B2EHE. BROFERNTILZTHETEHEERRAANEL o3
R, UK ssD TR T RH=ZEH TR ATRME, mE AL L KEMR. X
B, BREAHFLLLLAL VL SSD MRS, MREMEABAGTRER
FHAEZESA B4, TRALEE L GendSSDHAR R ey ilk, 4.2 E A E—
— RAFBMALE R IER) SSD £42 7%, FAT E ALK SSD ) B o ifsh T
64 A%

3. BEM/E%

B (Firmware ) 2 i ) TR E G445 P, BATEN G486 Z ARG E5K
B, FeAEE AR B AL I, AR E AR AR B S AL TAE, AR T SSD Ak
BB RS, SSD B 114 W AR TR, AR BR-FEE AN
R ARRAREA ECC AR E M A k. FTL Bk, B e A & GC 8 AR, s Fmk
HEE., B2, BREIK. . By REHES T aiiTEs
$eip,

BATee B s AR B ke SSD | B AKRS, IRA=2Z. Intel. Wik, X&
H. HAHE. RE. oz F, B AA KT FROBAL S EER XN TIHHH.

2. & 2B SSD Attt ARBA I KA F AR R B

21 ARAETHEEK

AR, AR ERARR R LR, FRREELDWEEF X, sSTHE4E~.
BB EXFFTETAETRY R, MEMNRKEEK, ZHRMEXEEANIKLTHRE
Wi, RN, QEAIFR. =it EENOESFIHRRREEIN, dt—FFTshoR
EHREAEARZT TR, RIE IDC KA 69448, 23R4 IEEEd 2018 F49 4528
Fig K £ 2025 F69 17528, FHE AR EFA 2540%. ¥, FTEMIEEEER
HAifik, 2018 £, P EHKIEE & ARMIEE LG A 23.4%, BP 7.6ZB, IDC it 3|
2025 453 £ 48.67B, & AIRAIERE GG 27.8%, T EHFRADHKRKOKIER.

Be ARHKEEMBREHK (BXRX5. $4i: 2B)

- hE
B cvea
Bl ~rixc

[

B cunexs
(ROW)

Fo#k IR IDC, HTI
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HEZNERZATHENE., RESHZTE = LIRS+ K45, 2020 &£
AREREIFIEKE 2015 495 W4E, A 3.9ZB K E 14.17B, W 2020 F4 5L
FE PSRBT 2015 49 345, M 4.7ZB K E 15.3ZB.

B7 &k dE SR E (2015-2020)

Zettabytes
per Year
H

2015 2016 2017 2018 2019 2020

F# KR Cisco, HTI

22 ZERIBFEFHRHTAT LRI K, Aim 2T hEgR

2022Q3 HIET RARFAF LR, FRBERA, = AHAF 4R
kKA RE, 2203, £ 2= 7 (2LE, &K, #ik. META) &t
FAT %4 3811810 £ 7T, [ EH+19.42%. FRH+7.24%; L+ METAEKZ AR,
KA LA 95.18 10 £, FlHb+110%. FREb+23%. BMC &K - H1E5E 22 % 10 A
BIKYK L B b +45.1%. IREL+8.4%, B 2021 4 8 A vikiERIFR LB K, @
MR Z BRI TIAERA, RIFFERRRIGR, 2022 4 =FE, 2Kz 4
BRI X E I K 28%, A3 631 /0 EA, FlHIEK 138 £, EEIEAR
FURBFEROGKRMBE T, i FALTATF LLFRBIHLEZA, #HIE DellOro
R, %) 2026 F, AHHIEFSH AT B A ZLF] 3500 12E T, 2021 F-2026 F
H A3k H 10%.

B8 ARET AARTIFL

. Amazon (12E7T, Z4h) B Microsoft (12£7T, Z4h) B Google (12£7T, A4h)

C—Meta (1CE7T, Aih) e £ YOY (%, A 4H) 4t QoQ (%, &%)

KRR Cisco, HTI
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9 @ HAITONG



27 Dec 2022

vEEF

BF2FHHLLIBFAER, BRETARTELAAZHETY. TF%, &
Esh K RI T ZF B AR E, mREHREKFLALE. 11 A 16 H,
REBREER T R THFEFEREFLNRE, REZLELFHRFEFAER
FFERBRKT TR R, T b Fhad, RACL S AR
FKF. R, Z2HHHGHEEMNEELER, FERIDKEN+B SRS A,
BALH G2k iB 2 AL S0 F), RITKSREARE. AT, BAULKTE, @iE
TRMAETBEHFTEFRELEMES, LRI MRKELSE. BHMEEAN. 2022
F, PEBAZHELEEAN 140 CARTES (=% RK) #Fik. 160 LA THHR
X, W 16 TEEMEE, FHARAR 80% ; FEMHFEHMEF AT L
3 Tt 4 480 127L, #7342 18 7 & =R 555, ML U LI K 5%iA 3 474 1L
Ay ¥ B BGE R A AT RN AR L FTAGERAR A AT BR B S+t BT AR89
B — MRS, ARYE L1230, 13814038, Bt 2021 4-2025 R EF H M4
G Ak ik 3 25%, KEZITHETHE Z N LR EH.

HREAZ I HERBEATLETERT, RERKAIALE WA 2 LT
3. ARIE Statista FAM, 2022 F4c45 F ST FH RN LE] 32104 10 E T, 2016-
2022 FHIHMPNEAHR A 4.24%; TARK 5 FHIE T ST GHF g L RIFEEE
¥, 2027 A 21k 3)] 4104 /0 E T, 2022-2027 ST P L Sk A F) 5.01%. H
B, T IR B AR E AR T AR PSR T 3. 2022 AR S AT
FANMAL A 447 10 £ 7T, 2027 45155 595.2 10 £, A A35i% LI 5.89%.

B9 2B T T HBA

in billion USD (US$)

500

400 392.15

31630  321.37
306.44 30139 29830

272.95
250.51

200

- . . l l l l I I I I I

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

@ Network Infrastructure @ Servers Storage

FFHRIR: IDC, HTI

3. B EHELEA
3.1 k4% SSD A45 E FABKR T AN KR L

FABETHI LR EBRRKE L, SSD #k T oA L BRI, & IDC &
4R F ALK SSD VAT /LR T, SSD LA THRRNFIRAKES, &
RE. BAREEREET AL ZATEEK. REEFFHORIEIT T, 2018
43R SSD B E 4 8100 H S KT, £ 2017 FIE KL 50%. A& NAND = fgédi&k
B, F| 2025 F, AIK SSD T IHMALNFILF] 2551 ICE L. KRR, VA
Facebook. Google. FTEEE. Bi. 5 EFAHAREGBRAEHIEF A P HFL2 &R
AR SSD Y E KERF, LR SSD 45 F T HEREE 36%09F A AWK E,
FloF, Wit SSD 69 F R EFRGEIA, RELKR. BE L, oW ELF. S
F_BF % 49 SSD K AR A FT A9 £ 7K,
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10 2016-2023 A HRAME K B SRS HF

500 -
450 -
400
350 4
300 -
250
200
150
100 -
50

0 -

2016 2017 2018 2019 2020 2021e 2022e 2023e

B3 HDDE & (B B s SSDIBH (BF R

FAHkB: IDC, Techno Systems Research, TrendFocus, 3 35734, HTI

DRAMeXchange #4277, 2017 F= Z &) 3@ U1 48 R, Lk SSD
AR B 49 80% VA EHRZ 1% 3D-NAND TLC S B ¢ = 5. R SSD LR Y, 2RA
£ RO % F 44K 4 & 3D-NAND SSD.

B11 43K sSSD B E B T, 1Q17

Others

Micron
SK Hynix

A Toshiba

FAt%&B: DRAMeXchange, HTI

2020 510 A 20 B, SK# )+ 5345 RAESE LR 54 L Z WKW, HRIED
W E, SK i EHvA 90 42 £ TN 353 4% /R NAND SSD 1k %, NAND R4 2 &k
B k4, Q4EFAFRAEFE KLY NAND AA4HE T, (22, F4ERMAEHLER
G R RIS LS. THET, EZRXHARZIINNIT—NEE, SK EH
+ £ 43K NAND Flash T8 T35 A 11.7%, EHFRGTHWHA 11.5%. X4
BrRA BT HOR MY, SK &) EESHRAHET H T HFFRLTL 20%, RAIK
F = 26443 % =K NAND Flash /|~ 7.

B imERR
1 @ lnse
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SK i /) 34 3h I S H AR AZ VAL & NAND Flash B SSD bk 4t 54 /. %
—M R BB A 7010 EA, KB SK /) EHMEAF RIBE SSDABK IP AR T
% NAND Flash & SSD W4, VAR FE K& L) K=, #4 20 10ETHE 2025 F 3
B ZATFEAFR. SK A LA R LA NAND kSR GF AT Z, @S
NAND A 7 & [ 4] 3% Fei% 148 £ 49 IP. NAND N A EALAR . K&EL) i Tl A&
H AR K 09 TR~

A&3E TrendFocus #= Wells Fargo k48 2 7, 2021 4F Q3 = 2 6941 4% SSD K& bk
AT AL R G EFL RS,

B12 &3k ssp & i %2 -3Q21

8.60% 0-20%

7.10%
W Samsung

5.60% mWestern Digital
Bintel
OMicron
53.60% OKioxia(Toshiba)
15.20% OSK Hynix

OKingston

7.30%

PR : TrendFocus, Wells Fargo Securities, LLC, HTI

LBATA LR SSD #BakHE P, /£ NAND Flash. 3B F4SH AR, U
TR E R EIEI FHEEMR, NAND Flash & SSD B m AL ER S (£ 70%A L) ,
& SSD BgAR S ERAE, AIRT P RAHA TrendForce. EFHEFMHIER T, HF—F
FEARA AR L SSD i Ao s A2 =2 8F. SK B A+ (4 Solidigm) . £
S, 4Bk L BEAE.

%2 2022Q1 AL LR SSD i R B ICHEAT

Revenue Market share
Company

1Q22 QoQ(%) 1Q22 4Q21

Sumsung 2767.0 14.8% 49.6% 49.3%

SK Group 1354.0 10.7% 24.3% 25.0%
Micron 606.0 32.6% 10.9% 9.4%

Kioxia 471.0 11.9% 8.4% 8.6%

WDC 378.0 0.5% 6.8% 7.7%
Total 5576.0 14.1% 100.0% 100.0%

Ptk R: TrendForce, HTI
XAR AR A ALK AL KWAEX, NAND Flash &3t & & F X
95.6%. T 4/ NAND Flash W&#A:, R & GATHIR 458 A vARAE F 4k 2R
SSD Ak, HF o L&A IR AR,
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FH kR EFEE, HTI

BT Z] 2025 47, B A AR E AR A T IHHALIIE £ 489 12T, 5 4RI A
B381% 29 25%, 0 PCle B AR AT 9 Bk ¥38 £ 90%., FLA 4 bk FAudsR 3t
— e, ZHE. 56, KIBIBAA LR G A R, HF = AALT it —
FHK, VR E NG AR TR, THERZRE T .

3.2 A“BH-BQ G RAESER, #HELBEME FRTAIH
B’

321 BEEHE

2021 4F, #4MSSD xR T B AL & bk 89.67%, AL SSD xS KT
BHERBERE LI 1033%. MATHERKEm, BA SSD £42) B EE X A%
A, BATKEEAM SSD #24H49) RS A =Zw+ %K, MEKEZLELEZLHT E4A.
LSRN, IR+ ROFEF AR EFEEEREBFHFTN B, ELEN,
—3 SSD £ 44K EXTFT.

PCle & —*Fik BATH I AAY K E &R, HMREPHE=FH—F, &

HIKIER . BT RS TY RFHEDFMTLT REXEE, MALILF, EF
S EH S N R G A ik 3 PCle SSD 89 R &

27 Dec 2022 13 @ yamm



27 Dec 2022

YESF

B 14 PCle SSD & & /42
® Pol_
PCI-SIG® Roadmap 'SIG
Z 1/0 BANDWIDTH DOUBLES
EVERY 3 YEARS
e
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&4 b F s A vt —F 3t =it E. 5G. KEIBEAA TE LN F R B3,
BF AT — K, DA RE SR A T B, THHKE
8] 71,
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SSD 49 & EA%LAF PCle /£ 2021 “F3RIFE R A RAGE, FFEAK S FRRFHLEK.
B4R HABHEE RS L4 PCled.0 9IRS B IM, LIFNVMe & . GPU. W
FAAAT R E; 4 PCleS.0 FIH A G, THIARKFR|#H—F Y K, KM@EiEk
PRGN EHE b G AR HLFN, NVMe Bk &35 moAh % 5 ] K 4Gk &
%) 2023 5, R4 BXEHYFELTZILPCle 6.0 LA, AALEA (MEFT) . #
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DRAM 4Rk, FHERAARE. 2T LERBEATRNE (HHFRETEE
AR, JHICC) R hiaEA LT EER. M T AMBEREDARNG . BEH
BT A R AR R R A RS F R TR g R Rk A, NG
AREATITERDRINAGRE) A%, FAARGHMREERRLLE, FHF
RARK = out it A&, SARABALRTE S H L4000 FBAK £ 69 £ R B34
M4 (DRAM) #HlzE4 b,

NAND 4fi3%, MARTIZE, = 2. 4%k, BFRFKE. £H5. Intel ARBFEAHL
N RAE) At B4 IR NAND Flash H3% 99% 4 & #9408, L+ = 241t 30%45
IWBAREE —. BEBRRILY, 2B IES ALY 20%F 15%5) T 5051
1G9 % —Fatf =,

F 16 2019-2020 %% & 423K NAND Flash W48 (A2 42)
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RKARIR: Statista (2021), X 75, HTI

NAND 43k, BN FTHRITEMEEIEAN., KITHMAHA BRFTAENE mZT
2016 7 A, B TR, Z—FEIET 3D NAND WALt 4)E — by
IDM & A& 3k b, [ B3R A B8 Ak IS AR Rk . RIS A SRR AR
A2 3D NAND A A i [ BAE, SN KAHS R ABOE o k. bR B SR % 7~
SFafRk g, TR E A TFAHEAS. H FEA. AN RS BAIIE TS,

2017 4 10 A, KT Afkdid g AL Ao B FROAVEARLE 6007 X, IR 4]
# 7 P EEH 3D NAND A, 2019 F9 A, #HHEKILAM A L 0)F7 b4 ® Xtacking®
ZRM 69 % —4X TLC 3D NAND WA EXE/~. 2020 5 4 A, KizhthahmH =X
TLC/QLC A& = e AR L RS, - X2-6070 B! 545 A B 2% =K QLC NG, WA LA
ZHRHOI0RE, RONGHEEFARSOEREE.

3.22 EFE4HLK ssp BE
mATE #AIE KA LE SSD T IHE R AMNEEIHE, FE KR JLFk

AR, BT -EL LR SSD A B, ARMAK H PCle 3.0. PCle 4.0 &£ £ & 535449 PCle
5.0 £~k 2% SSD F 3%,
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APPENDIX 1

Summary
®  Global traffic continues to grow explosively, further driving the rapid growth of the enterprise-class SSD market.

® Domestic substitution ushers in important opportunities and strong innovative companies with independent chip capabilities
are expected to gain greater domestic share.

® Investment advice. With the scale effect of high access, high investment, and strong technology iteration in the enterprise
SSD track, the strongest will be stronger in the future, and it is expected that the domestic market share and resources will

be tilted to strong innovative companies with independent chip capability.

®  Risk: The global macroeconomic downturn, enterprise demand is not as expected, and competition intensified.
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BB AL LS RRAD TAEAR T LS/ AL T R LR ERADRIUT KB A E 5T, RAFARE AT, ATAARREAANAETA (ATAERRR
ERRARR, F T HANAESEE, %4 M Z ERD-Disclosure@htisec.com)

HTI and some of its affiliates may engage in investment banking and / or serve as a market maker or hold proprietary trading positions of certain stocks or companies in this research report. As far

as this research report is concerned, the following are the disclosure matters related to such relationship (As the following disclosure does not ensure timeliness and completeness, please send an
email to ERD-Disclosure @htisec.com if timely and comprehensive information is needed).

AREAROA RN Ao R L TR (44F B8 ) £ RAMANAST BABAUS and 601231.CH X TR A . ZAFRAAR 06 1. BdRELTHRAIIMN, REAL
IREBNERMRARD; 2 BREAREA, TABAAMSRAGRRA G ERTAE; 3. BAEHZELANHZRLT. ARRERFHAE,

Haitong Securities Co., Ltd. and/or its subsidiaries (collectively, the "Haitong") have a role in investment banking projects of BABA.US and 601231.CH within the past 12 months. The investment
banking projects include 1. IPO projects in which Haitong acted as pre-listing tutor, sponsor, or lead-underwriter; 2. equity or debt refinancing projects of BABA.US and 601231.CH for which Haitong
acted as sponsor, lead-underwriter or financial advisor; 3. listing by introduction in the new three board, target placement, M&A projects in which Haitong acted as lead-brokerage firm.

Y AR, HEHAF 000063.CH, 600703.CH & 300782.CH — & &8 Bz k) 1%3K0h L.
The Haitong beneficially owns 1% or more of a class of common equity securities of 000063.CH, 600703.CH and 300782.CH.

60123L.CH B AT &% 12 M A BENRTRITLEEP
601231.CH is/was an investment bank clients of Haitong currently or within the past 12 months.

ERRERR (Kb ) ARNE ERRER (AH) ARAE, HZEE (A7) RARSARNED FHLEE (AH) RERAARAG HLEE (PH) RAKAA R FMF
2RO LERT A RN T ECRRRE GHAR RG] RWFCUS B &L DAAAREENEP . BAAEP REFATRT LN EIIX LIRS
EHRERK (RE) ARG EHRF S (AA) ARG, MZEE (bR) KERSA RN MEEE (AH) RAHAA RN HELEE (PE) REHAR RN FMNF
FOBA| AT EHA RN N LB BEAE SH AR TRAE and WFC.US are/were a client of Haitong currently or within the past 12 months. The client has been provided for non-
investment-banking securities-related services.
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WFCUS BHTAEA DAANRERBHEP . BEQEP REFEALIRS.
WFC.US is/was a client of Haitong currently or within the past 12 months. The client has been provided for non-securities services.

AR E 12 P RBR 601231.CH REZ T AT RS 0475,
Haitong received in the past 12 months compensation for investment banking services provided to 601231.CH.

BEATHE (ZAR Q) ERREAMA MM 688234.0H KEATRATRARH,
Haitong expects to receive, or intends to seek, compensation for investment banking services in the next three months from 688234.CH.

HAETEN 2 ARTAFEEE (7)) KBREARNE FTLEE (RHA) SMEAARNE FMECE (H ) MARAR RN ANTEC B LETE A RN AN
LEEEREAHAR RN A WFCUS RERE TSI L P B3RS BN,

Haitong has received compensation in the past 12 months for products or services other than investment banking from FTZ 2.8, (b7 ) SBRER i E] FEBE (ARA) SAEAR A
A MLEE (PH) MAKAARAD FMFTZEEA| LEFE LA RS AN F 28 EERE EHAA A and WFC.US.

38 421F 0700.HK & 000063.CH A KEAMMT H X AR ZREE.
Haitong acts as a market maker or liquidity provider in the securities of 0700.HK and 000063.CH.

HREL (202057 8 1 AF£HHT) WA Rating Distribution
ARG (AT EAHT) KA PRAARARTARERNE 20900
CRTRE PHEBTRT. KA RLF@NEHT GRS, FRHTIA
ﬁ\ﬁﬁm$ﬁm§ub,ﬁﬁﬁﬂﬁ®@¢ LRERERR, AEMERL
T, MR FAFHFLAREALTEN, BXEOFEREZORREL
FARRA (WhBREONEHL) AALREE,

Most Recent Full Quarter Prior Full Quarter
Underperform Underperform

1.3% _

MR ERA
KFRT, A% 1218 M AT R ARRAKGE 10%0 L, FER e Outperform Outparform
T 89.4% 89.5%

T, AR 1218 MATSETREBEEARR, RERXET. RE
FINRA/NYSE 895 R A AR, K ANAH #1378 K) A%?ﬂ“x:x%il

BTXT, £k 1218 M ARSI KRSk RA 1000 L, RER L
’F

AW Z A ERS: A K-TOPIX, $HE - KOSPI, 475 - TAIEX, ¥ & - Nifty100, £
| - SP500; £LAWATA B4 A& - MSCI China.

Ratings Definitions (from 1 Jul 2020):

Haitong International uses a relative rating system using Outperform,
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information concerning the analyst's
views, investors should carefully read Haitong International Research, in its
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other
considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
be in line with the return of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is
expected to be below the return of its relevant broad market benchmark,
as indicated below.
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Benchmarks for each stock’s listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US - SP500; for all other
China-concept stocks - MSCI China.

AZE 202249 f 30 AEERRREFL LA

RFAF i3 BTXE

(##)
BARGREFLELE 89.4% 9.2% 1.4%
BRRITEP* 5.5% 6.8% 45%

CEANMEREA LRRATEP T B E .

LR FHEN, PUALEPARERNEARTRT, FHAEEKTIA,

RA R4S FINRA/NYSE 8932 B0 AN, &MA B P BIABEE—£5], F2EE LAY ROAFRANNRE

WA EAR L (A2 200%6A308):

EN, A% 1218 /M ARGAA R ESRKRE 10%0 L, KAER LT

T, AR 12-18 M MM RERHEARK, AR X T. 45 FINRAINYSE &R A A AN, RATAH T MR RIAFA X —£ 7]
i, A& 1218 /M ARG R ERRSRRE 10%00 L, KAER T

AR Z AR B K-TOPIX, 2B - KOSPI, 4 & - TAIEX, ¥ £ - Nifty100; #5774 % B #A & - MSCI China

Haitong International Equity Research Ratings Distribution, as of Sep 30, 2022

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 89.4% 9.2% 1.4%
IB clients* 5.5% 6.8% 4.5%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks - MSCI China.

BREGERAAR: BARGRAANE. BAREARE, FARE TREGEALORFNREBTHSL, A4 AT TROGABIE RN, TAHL I A
THARZHA, R BRI RABHE, AREAEEA,

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.
HEERAREE: AAEGRTHAFPBARKBENTE A REAEERTA. HEIEAR (600837.CH) , BEEGT LAY, LATYELATE A RNALRE. 21
, BABREAHEBEARRGPRAL, AERE RS EGIEANTE A BFAT A FTRE.

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the rating
system employed by HS differs from that used by HTI and as a result there may be a difference in the HTI and HS ratings for the same A-share stocks.

HEERAR 00A KR (Q100) 8K HEE 7 QL00 #HR A5 100 L BBEAR ZORATE ARG TS5, RERSRATATREN LA, FAOTETIEA A
ARG TR LEHAT, HEERESH Q00 BERMEL L F.

Haitong International Quality 100 A-share (Q100) Index: HTI's Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q100 constituent companies are reviewed quarterly.

MSCI ESG 3RS B 4% A5 HRERMELBEET (QHERILT MSCIESG Research LLC ALBEANE ( TES6 71 ) AERATENRBAREL (181 ) E6 AHR
BRIELA B RAE, BAMARZEY, FRRRTMEEETRTAKTORR, QETHERPHNETEGNEAN, FEARERATRSER, TFE
AHALHREN 4, ARAAREALBIL, FHIBRGABIART Y. Wb, BERTLRERATHEMEA L EAMEA, RTHHEREE IR, FROREST
BERNRE, (56 FHAKEERRETTAA ANEMERRZ R RGEATE, CAHEMEE, WE, Bk, BRK BTERETLRRERE (Q8EHHRAK) K
AL,

MSCI ESG Disclaimer: Although Haitong International’s information providers, including without limitation, MSCI ESG Research LLC and its affiliates (the “ESG Parties”), obtain information (the
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“Information”) from sources they consider reliable, none of the ESG Parties warrants or guarantees the originality, accuracy and/or completeness, of any data herein and expressly disclaim all express
or implied warranties, including those of merchantability and fitness for a particular purpose. The Information may only be used for your internal use, may not be reproduced or redisseminated in
any form and may not be used as a basis for, or a component of, any financial instruments or products or indices. Further, none of the Information can in and of itself be used to determine which
securities to buy or sell or when to buy or sell them. None of the ESG Parties shall have any liability for any errors or omissions in connection with any data herein, or any liability for any direct,
indirect, special, punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.

BRUA) (FIN-ESG) BABBAF FRLH: AR DI (FINESG) HBLH, #40Fml AL HFREAER:

=% A (FIN-ESG) 54 & RRTHEKFARARTENT (AT HARAD") ATARREOMELFERR, ANGRE LK EARA TR TEEARIE, AT
Wi RIBAE, F AR ETAARIMEREN, LRREAETIASIIGNE, & ESBAMALRS BORE, K08 RRHETAMASAZ T BER KA
RO R RO AR ERE A T

F 2% B RB KRR R RAEALA P, AR LRI HARME B 4 SR UME R B B HI8T . BB AT RN SRR R AR AR A A KSR 14 B )]
B, RRARAERK B AL ELT 24, BT5A L A0S KEBHEARL—RAA RALANKE, REATLN, A (PMESLEHES) ARRATERN, SEHL
wi%KﬁﬁﬂF@ﬁ%%M

£ REBRAIRNG FTA, ANRERGEARA|, REZANBLBEHTER, EAMEIAHRFEARE PO RELRA FEATHNE 4, RF ﬁ$ﬁ% A1
& &M Bk, L. BRGE. ’A. AIA. f% Pk KA AL BRI RE. ARBE. TS FARSEE ZH. BRBEARNE, FNERARARLNE 5%
R, & PRIEAEBETE, BRRRETY

Wk%$ﬁmPW$%k»ﬁﬁ&ﬂﬁ%‘ﬁ%ﬁﬁ%ﬁmm@ (o CHRRERA P ML) CLRRAP RS (ANGE) B0 (ARRBALR) 5) F474H, NEih
WG AZIIT;, ZRLTE RS LRBRARAES RER—RKE, WARETERAZA L.

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave donot consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifanyterm s not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)

Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.

k2 35 92

FREERANFRRE: AREELERERAZAA RN (HTISGL") B2 R B a BB R LA R (“HTRL") A7, #A3 RREFBEARAN L0 (£ 571%) #

A5 ARZAEE) GRHEARBEL) OBEE. AR E HTISGL 44 T H /N3] Haitong International (Japan) KK, (“HTIKK”) #1980 T 447, HTUKK 21 B Ax AN 4R K4

T ARTRE,

WEEANRRRE: ARZONEEAR S BTBATRIEAPATAZ Securities and Exchange Board of India (“SEBI”) % #) Haitong Securities India Private Limited (“HTSIPL”) AT 4.

7, QHMERL A % Z BSE Limited (“BSE”) 4= National Stock Exchange of India Limited (“NSE”) £ A8 (44kA THERHAT 1 ) 49ARIRE. HTSIPL T 2016 4 12 A 22 BAMH

FRABEE FEAZAARAL ("HTISG") #1—32.

FARRRENERBRA LA LRGN, BHT hEEE FEARDA RS A/AEEEREAEANLUAR AL REERLA

AKX GBS CREFIRATERR, 12 HTRL, HTISCL BT LR THEBREAZAARAE (HTISG") AR LML, TEFERURMIETA TR R

FRRRIE, AXLHYHAREABEARE A, WA EK, BAFFilb. AXBUBALRA, XHPRAGETNZLRZNHAFEEBRFLENAE, KAXHE/

REBRBBEAHEAF ZNRFRETRENIEN, EXEEFER, AT RANEATRAERTEE, PRETSSAETA KR FoAsha) FABATHN, WLEER
THRAMERFARHYA, TEARAAR—ZRABRNOLE, ZEHTRS, QHUTERITATLY, AFLEXNRNATEY, BlAREANANKTE, BLEkRE

I SGEETPCET S S FEIR \ﬁ@ﬁ*%ﬁﬁﬁa%ﬁﬁ% Ry PEATSRAFRRGAE, BrELA A AMTFEERGEAT RN G THRE. A, 2, 2akdp

LA aHELERE, ARERT LA RREDNRTEATE, 2hTERAALEF LA A A ETABINEORE, HNG ALEE, B RAREAA LY ARLET T
£,

A KA A TENMTIRIL, HTISG AKMMEBENE] . FATEAR. TERER, HTAREAZBAGRISFRGETEAINTE BHA KD IRLNRRTEE,
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HTISG M4 &R, XA RPEMELALHTE HTISC MR E P Ao d REEAXHAE ENAR A 0 X AB B TP ELAR ) R%. HTISC THUk 5ALH At BRAE AR
—HABTRR. R HTRUEA XS RARAIAGREAT REZF R H k. BHAEN,

95 9 8 B R P 3k www.equities.htisec.com , &R E S A R EARRARG B A EF RRINARFTRLHNNEEE,

FREMREEE & RRHLE R LI E RO AL FINRA RATEREARBA LG FH, FARZ ZE INRAR X5 AABRA B d AT, A EGRHE
ERRHHF 2081 FN LA,

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group

Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (Japan) K.X. (“HTIJKK"), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”)
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG”) on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL”) and/or any other
members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.

PR AR E 4o

RETLFAME, FNETFLTBARESRARARRL P HANETEARTET I HHRBAA LB E LR R AR HREFHEAR.

FRERAOBLER: BB ERIEARNA RG] (HTISCL) A T AR AMERE, HTSCL AEARAREAS 1 RRAFED (NBIRATSH) HHIRA . GHLREFFHA
(EARIRAH) (FBE6E 571 %) (ATEARSO) FRLHEHHE, EAZAIMREY. FMILRERRES SFO FIREHNELETA". AFLRERLLIEAR
BRELUBERANFE, BRLRERRLRE PHENE EMBATAR . RARLREORFARFLRE T AR LHEANETELHHEE HISCLAEAR.
LFRERENBLER: AHRREH HTIRL HSIPL 2 HTIKK 5. HTIRL, HSIPL, HTUKK PAAAEMTE HTISG 2B ENE), HALER M, RIATEE£THIRL G M
RAOMARBZENZNAR, ARTRERELIRE 1934 S £BIEAR D E"F 15a-6 LR GBAEM 1 2B ZE2MMEFE 1 (“Major U.S. Institutional Investor” ) A= T A4
F& 1 ("US. Institutional Investors” ) . @ EEAMEEE 2 X AFIREH, Haitong International Securities (USA) Inc. (“HTIUSA”) #stR&e R AR 1. EMKIARTREN LR
Bk, HERBARTRERBNGE ST ETERAIA X AR IEE LS, R4ET HTIUSA. HTIUSA 42T 340 Madison Avenue, 12th Floor, New York, NY 10173, %7 (212)
351-6050. HTI USA & £ B T U.S. Securities and Exchange Commission ( “SEC”) #1447, 4% Financial Industry Regulatory Authority, Inc. (“FINRA") #1& . HTIUSA R %7t 5
AFLRE, LRATLT OANMT. AEAEAT, KAARLIRENETEDRTA, FELBSMMFASRE, LRFEE HIIPL, HTIRL K HTUKK E4#47E £iEASA
FABILNS, ARTRE T E I HOIPL, HTIRL & HTUKK 247 EA 24 3 24 FINRA 97 AT 46, BT RZ FINRA % 2241 LT B B ARG H A, AMER
FMIRIE P BA MR HIEAFRA, BRKARRE PAROEAE LR AR LRI (04 AR) THRAE—ZAR, EEBRAHEATREAIM, KALEEEAN
HR, AREEDEAIEALRIEGEETRA KA, BN THERZFHRLROFEARS ZERNABAFNET 2K, KARREPAETAI G LS Bt 4EiT
EAIMAERLLGETIKANNMET LERD YR, TRHAFEAIAALRILGNMESIBNS A ERR A B0, EEREALFAFHFREE:

Haitong International Securities (USA) Inc.
340 Madison Avenue, 12th Floor
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New York, NY 10173

BAAGE: (212)3516050

DISTRIBUTION AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL"), whichis a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIJKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
Inc. (“HTI USA"), located at 340 Madison Avenue, 12th Floor, New York, NY 10173, USA; telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and
Exchange Commission (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA”). HTI USA is not responsible for the preparation of this research report nor for the
analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial
instruments directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA
and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing
inany non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,
or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards
and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
report denominated in a currency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related
financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 12! Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050

PRAREFENRSFR: ETEAREFE (THFE", tARLEHAT, ROEEREAMRE. RNEAFKERSE) RARBER T B EEEARKEIHANA
RATHAGMA, FARBARLEEEN, AT 0E ATHAETERSAS, 2%, AHETEF MR REANALLEINN, AAREEBAL R L0
AR, ERFTEBRA GRERATLN, EMEAR A RAN ARG LER R E AP GETEARET R ARE, BRAHNARALSF LR RAMAT.
WEXERAHELER: AETEATAFHHYRBREEA REMRE RN EEER A & EEANZAINIEANZ ARG, AT IR IEAERE KO ETEHRE
BERAHRRED LA F e KIEARE AR BRI B 4312 T & Haitong International Securities (USA) Inc. (“HTIUSA”) F¥h 4k, %408 £ — A3 National Instrument 31-
103 Registration Requirements, Exemptions and Ongoing Registrant Obligations ( “NI31-103") #4435 1 BIRX5H% % 1 (“International Dealer Exemption” ) #1X 57, 2T 44%
A FIRTRRTE, FXBARBLLE, EREX, ASEHAEEMEATARERBEAETEANBRAN R, KAEER. THIMAA. MEXHETEALR 2K
A EEHMART ERMETF RREZ S, LT AN RIFRIEANRE, EMERARME R Bitik, ARIZFIAN, EAME KA A BT
National Instrument 45-106 Prospectus Exemptions % 1.1 7 3i& Securities Act (Ontario)% 73.3(1)F ATALZ &) TRATHFEE 1 (“Accredited Investor”) , HAZZRAEAT National
Instrument 31-103 % 1.1 P AFALE4) 1 TR K4 | (“Permitted Investor”) .

FmE XA ELER: KRS Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) [A\&) M4 5 2013114006] T4 sk &AL, HTISSPL R A4 (M4 F#) (%
110 %) (“FAN) EXHBEMFERE, T (a) REX TR, ERETTNGRY, LHATERSAFPIMTERSANER (b) KAIMAXIER, LHTEREAF
PIMTAEBAANRE I IR RS, ARREMURBELHA GEARBRE) (% 289 %) % 4A 2R TALHIMETE, S TRARRRE A AHIE LA £ HETRA
s AR RE I ALRIDATE &5 HTISSPLE £

Haitong International Securities (Singapore) Pte. Ltd

50 Raffles Place, #33-03 Singapore Land Tower, Singapore 048623

7% (65) 6536 1920

AARTANELFR: AFAREDELEREAARAEA, BEPASNERREENLRRAREF LML R (RIER REBIA LS (“IE) ) 5 61 (1
) %, £ 1711 (1) FeifT x4 .

RERKEZRZHNELER: ARSANELTHAFIH Haitong International Securities Company Limited FI XA, ARERAMARTMAZRNELEP LA, FARTREARSE
MABATAAROHREELE P, RARTERIMXATERNE P RHRHARE. Haitong International Securities Company Limited #14" XAV 494 K R4 H1A AR AT 4
RARFLRE T RAMN FROLATRAEH 05% ., #HAREALELREA TR CEAL Y LRLCHEZT TALA.

RXAEBZFA W B FA: Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited #» Haitong International Securities (UK) Limited 2 #|4&4% 2
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KALEARRRER S AT RAASICY) A3 (KRAZER) XH% 2016/396 SHEEAKALY)KAARL, AFATLRTARE 2001 F (28 i%) ERKAZARLEP
RELBRANAREREHAAKALABREFTHEL, ASIC HMFE KT EATRERR: www.legislation.gov.au. #:8BFRZEN LRSI EEEANZNTH, 7
FHELERKALAERNEEAEER,

FEERADELER: AREGNFEARL] . KRPITRIEANATAZ Securities and Exchange Board of India ( “SEBI”) %5 49 Haitong Securities India Private Limited ( “HTSIPL” ) #f
KA, QFERMER LA % Z BSE Limited (“BSE”) 7= National Stock Exchange of India Limited (“NSE”) (4:48% T AR AT 1 ) BARE.

ATHTBRIEARR, x2BERFNSARZTRTULHPERIA.

WA BB REAZ AR RN 2019 %, REHARAL

People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) [Co Reg No 201311400G. HTISSPL is an
Exempt Financial Adviser under the Financial Advisers Act (Cap. 110) (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-
counter derivatives contracts and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This
research report is only provided to institutional investors, within the meaning of Section 4A of the Securities and Futures Act (Cap. 289). Recipients of this research report are to contact HTISSPL via
the details below in respect of any matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.
10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315
Telephone: (65) 6536 1920

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered
Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this research report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice to Australian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited in reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement to hold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, www.legislation.gov.au. Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are regulated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.

Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI") registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

This research report is intended for the recipients only and may not be reproduced or redistributed without the written consent of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.

http://equities.htisec.com/x/legal.html
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