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56%

Note: Technologies with
less than 1 percent of
subscriptions are not
shown in the graph.

=% _____

Sub-Saharan  Middle East LatinAmerica  India SouthEast  Centralond  Morth East Westemn North
Africa  and North Africa Asigand Eastern Asia Eurcpe America
Oceania Europe

BRIRIE: Ericsson, AFESHIRAT

5G M4 8 & RRF-EH N shEE MB R EIZK . #RHE Ericsson #i#E, 2020-2026 £,
ERBHEIRREHFM S1EB/RIRFTE 226EB/F, KL 4.5 18, Hrh 95%M B &) HER
BRBEFIFLE, SCRAZBNEIESERN 54% , B 2/3/4C HIRRE M.

fE%&E 5G FIE X AR/VR FARM 353t Rz FH A R 1B T RIDITFE Ih A 3%iE, KB RF =&
NS A HEREE SIS, Ericsson #i#Efs 4, db3E. AR, RACITMEN BB E8E FHLH
EERSNN MUK, 555 49/46/41/37GB/B , &F 25k 34GB/BMFHE. EEF @,
2020-2026 ££ CAGR, BRTEIE{N R 15% 24, EHfhXIgHRF 24-30% 2 8.

B 15: 2XBEERE (B/A) Bk 16: SMERFI-LENBEEERE (GB/A)

258

288

158

lee

2G/3G/4G

2815 2816 2817 2018 2819 2028 2821 2822 2823 2024 2825 208256

BRIskIE: Ericsson, AHESRFRT BRIRIE: Ericsson, AFIEEMRAT

BREFNHBEENEERDMENL 5C MEBERNRESURRABIBANLZRE. RIE
GSMA i, 5 2025 F 2R MK B REVUFT B P EORFIX R 6.1 2 HhIAHK 2.47 12,
BRI IENHX 1.4242, &3t EE 63.77%. EERFE, 2020 £ 25 4G EE FKBIT

50%, FUTARRAFRRIFEARE, M 5C HERKHERT, it 2025 /L 20%,
3G M 2G EERNEEF TB, 2025 Fo5] TR 18%H 5%.
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B3k 17: %) 2025 FEHXMREEFTIERAIE ER) B3k 18: 2025 5 5G f PSIEXIAE) 20%
700 4 % of connections (excluding licensed cellular loT)
600 57 18 1 !
52 [
5001 " 90
400 4 142 //_\
50%
247
2001
100 =
18% o
o 10%
P PO £ u B 5 s e
- e TS i PP -1 el il P
: \".},\"‘-'@ {?{fﬁ )f-a‘ f‘f . i ' ks 2017 2018 2019 2020 202 2022 2023 2024 02
L

BRSRE: GSMA, HFIEEH 5FT

BRIRIE: GSMA, HFFEHIRAT

RAEB H KRR EIRE, 2021Q1 £KHE Top10 5G FHlA, £FHWER. =E. /MK,

1A

OPPO. Vivw i,
Max/12 Pro H#ERI=%, H

1=
NE

ERMAFEARSEK, iPhone12 £ Zi#HAF] 10, Ef iPhone12/12Pro
SRR 1392/977/969 HEY, HAHEEEWNSL, BMME
iPhone12 Mini §§ 301 FER4HE, iPhone12 £ R fE5HE Top10 B A HEEEIX 61.4%; =

B Galaxy S21 1 S21 Ultra S5 F58 4 F1£E 8 & ; /Ink Redmi Note 9 Pro Z%%£ 5, Vivo
Y31s HiZ 55 6, OPPO Reno 5F1Reno 5Pro S5I8E 7 fME 98 .

E% 19: 2021Q1 £33k 5G #75HH A Topl0 (HHE)

iPhone 12

iPhone 12 Pro Max

iPhone 12 Pro
Galay 521

Redmi Mote 9 Pro

Y3is
Reno &

Galaxy 521 Ulira

Reno 5 Fro

Fhone 12 mini

ERSRIR: JBREXEIE, AF LSRR

2. TIEFREK: TWS BEAFRRH, ARVR BERIHSIE

2.1 TWS Efl: BARFEFHE, RERRRAH

211 ¥ERAF TWS X8, REERREARAZTHK

BMIERT 2016 FiEHE —K Airpods f5, FIFT TWS BN ZHAE, RER B, &
GEN BUKRE=T @A EHDMAR TWS fTilkd, B4 TWS T 23 A 1 77 M
S%. RTmEBZN, ETATE, BFAEBNENRT 300 THEM TWS B, RE

HEFMMAEHE, 2020 £ TWS B AL RE 628, HHAMEN
B, (5L 58.33%, Fmit®E 2024 5, TWS EHEAHIE 10.5 128, HPBME L

KR 5128, Stb47.62%, SEMENSLEESR .

B 1P 5 IR B AR T

Page 11/44
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2021 8H6H
FI% 20: ERAHE R TWS BH
AR HE Mg (GT) INRESFIE
AirPods?2 1558 BEEHGE SN, HUBRFHENILTRE
¥R
AirPods Pro 1999 EEBERR, IPX4 Bk
Gearlconx2018 1499 KL, BERFLE
- Galaxy Buds+ 999 WEAREHER, S 11/
FreeBuds3 1199 BRtEE ALS R, FAER ISR, BF51
FCE  ER
FreeBuds4 999 FFMENER, BRITER, 2EMTRE
AirDots & #hR 199 I 5.0 &, TEH/NEEZ
I\
HERLEFTEA Air2 399 142 2RESRESNE ST, SMENEE
OPPO EncoFree 699 Al WEREE, BES2300ZP &, 120ms {RIER
Vivo TWS Earphone 999 5B QCC5126 /5%, TWSplus FAR
= WF-1000XM3 1699 EEIfEE, KEAT, FREAX
BOSE SoundSport Free 1998 EHESERSA
BB BES Hite75t 1599 4 ETTXPELR, FBLE 28 /A, IPS5 BB
JBL TUNE 220TWS 999 12 ZAKFBIRFNETT, SRESH
BE TWS NB 699 =FPERERIES, APTX SRS, KL
Z2HZ i-Free 399 14.2mm A BIEIREE, IPX4 Bk
=g A
Mz BRELZETEN 189 JERX ATS3005 HE2F &47 SoC, IPX5 Bk

BERRR: L EEW, BFIESH R

E 3k 21: B Airpods Pro E 5k 22: #£74 FreeBuds 4
N 4
£ N
[N —
BRRIE: EREM, AW IESMRA BRSRIR: H£HEW, AFIESME R

TE AR TWS BEFLM A ZERIEA, M 100 Z5TE| 3000 % T4 %, #R#E Counterpoint 2019Q4
iR, w100 2T L7, EREEX L, SELiEBY 70%, =£/Jabra/Beats/# 7/ R
JEATT & EEARE] 25% ;7£ 100 £ ST T 17, /NKIRIG K F G EE#RIL 20% .60l iPhone,

B PR A TR 25 AR TEH Page 12144
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B 1P 5 IR B AR T

HF
20218 H6H

Airpods Z 5 7E i i i b FR AR IR TR Fr 46 5T S AN T iz .

Bl 23: NEMMN IR @S TWS EAlSLEE

m Apple m Samsung Jabra Beats m Huawei Sony Others

> US$100

0% 10% 20% 30% 40% 50% 60% 70% 80% 20% 100%

m Xiaomi mQCY wmJLAB wmJBL mSkullcandy mEDIFIER w®mTzumi = AmMoi ENACFIRE Others

< US$100

BRLSRIE: Counterpoint, HFIFHFRAT

1R#& Counterpoint ##&, 2016-2020 £, TWS ENHZHEKREZRFIEK, M 918 HAIFEK
F 2.33128. HipfE 2017-2019 5§, LB EKR, G FIERMHERFE 1M10% L L, TH
2 2019 FH#EILF 180.43%, » i FIAET, 2019-2020 F£[F 1K 80.62% ,
Counterpoint Fitit 2] 2021 £ HEZE KA %] 3.10 2 &, FEEE K 33.05%, TWS E# 1T &
£H7 2016-2019 %4 3 FMR/ KT &, MERAEEE, HI1AA TWS ENfTIL EET
T EERKE, #FEAT R, RBRFEREK. 33 Airpods R #E4 5 7 2016-
2019 iR & BHASS , 2020 14 BEE = 20%, 2Bk TWS HEEEEE 31%, Hk
2297200 78], it 2021 £ 558 8370 H&El, Gt 27%, BELEHEK 16.25%. RIE\EHK
ZEIMMEAE, itE 2024 &£, 2IRHEME TWS B LR RFILE 5.5 (28], 2020-2024 F
bR TWS ENRIEREE L, CAGR A 19.8%.

B3k 24: 2016-2021 F£EKEFER TWS HHLHEE (BHE)

nEZR IH{h
350 4
300
250 1
200 1
150
100
50 4

 JE M 1] M— ) | 3% i

2016 2017 2018 2019 2020 2021E

HRIRE: Counterpoint, AHIFERIZEH

£ Airpods SE—HHEHfE, THRMAZ, HETRER, FRAPHEEANER, BNH
F Airpods £{7 Snoop MsIFEF|, & 2016-2018 &, ERENEEBIKERTELZER, B
BEE. BX. KA. EHESHEFORERENRE, KRERHEENREME, 2019 FHE

Page 13/44
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B 1P 5 IR B AR T

HF
20218 H6H

B LB 527.27%, BT 2020 5, REREELL 14.82%, EREELL 34.93%, 5E R
tt, ZHEREELENDRRKE, FAVAN, BERERZBEVANNSE /NS EREVNNRAREZE,
BREENENE, RREELGSEDRF, RE Counterpoint £#E, Fiit 2021 FZ= =
RENLEERET 226 28], BLELLAZR 19.93%, SEREERERTS 4.

B 25: ¥R, ZEFHSENHKEEREREL (BAH. BHE)

2016 2017 2018 2019 2020 2021E
FHEERE 215.4 215.8 208.8 191.0 206.1 229
ER TWS Ef|H k& 9.18 14 35 60 72 84
B & LEf5) 4.26% 6.49% 16.76% 31.41% 34.93% 36.68%
FHMERE 1255.2 1256.6 1196.1 1180.0 1086.1 1134
T TWS BEflHi & 0 6 11 69 161 226
[l 0.00% 0.48% 0.92% 5.85% 14.82% 19.93%

AHRIkJE: IDC, Counterpoint, TrendForce, BIREFAF P, BH ISR AT

BRT REEN, T LEEREZNBEMEN, SAmES, BMEVIRMGENR, BNESG
Rt (FwTE 300 TIAT) MBAEEILFSETEALEE, RIE\EBREZHMEIE, 2020 F
BHMENLETE 3.5 28], i Counterpoint £ B R dhf HETE NN 2.3 {28, REAR K,
HIVARN, RERENREES, MREEBRSTROFHATRE, BEMAMEE N UK
EMHERERS, UEAPNRRNESIER, RRBEEVBIESESZARTEG, ELRA
HHER.

2.1.2 FARGFHFHZAE, ANC/ENC 3|GiHFTESR

TWS ENERARED ELH T =ik, SE57E WEEEROR. B0 hEA R [E DU H#
HFEBRIIEE. XEAREIFHEHERRALE, HFRERRALNSE, BEEAT 54 %
B, MmH#EET TWS BEAER R L8 FHRR K S Th e LA HERRE 5.

F—K TWS EFMBEAXRETWEERSANTE. £HEF HEL, BT Arpods 4
T Snoop T EF| (BIAZAE—#N), FHEM TWS BEHIRGER M relay 4%, BIF
SMNFHNERIEE(FRE), BHEBERIGEMERE). REANXMELRAMERRA
HERLHEFEXALLFERESY: —BEEEELANETFESEHRECES M Wifi HE
ST, “RERSBEIREUEMREIRES, REBZNEERABRANTRELS B EE
BENNESRLSESEIEE, XEGHEM TWS B ERRSERFERAEE. 3T
—ERR, RIK. EX. BB EFANREKNECRBEIAAHT BCHNBRET R, TS
—RTWS BAR, EPLKIAKMH MCSync sl 775, EXKMA LBRT M £%£75
&, TAEBBEN TWS+RIRER AT RIELTTR.
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E 3 27: Airpods ProHL & 5

HF
20218 H6H

B3k 26: WHEERA

Comparison of TWS Technologies

£ Q% B
74 :
3 ,W Airoha MCSync
- Vo,
f signaling Cﬂ 2%,

a

S P9
3 @

IS

"=
o S
Relay E:>€ﬂ f Tsensine CD TWS+

BRSRIR: KX, AW IESFHRA

2R TWS ENEEBRBMNENAENRR. EINEMNERESNTELEMN B
RE, EREXEEVEEEMEWAPKE, FIFREABRE. EREBET L HF ZRE
MEANAS BN, ERHIEARAT 16nm T2, MEERAEZXH 28nm T2, 4
HRERZE. HIp, Airpods ProRATEXAEM (FTBANEERM), i AirPods RIFHK
FaERREEED. SXAMELE FREREY, BB EES. REBER. AR E/N,

BIrAFwERK. &£ =E. RfE. BOSE Famh#fE 2019 F£LmAZ K TWS Bl th#xK
ATERXEL. BMPANBEEEXEMNE R, R85 TWS BN SR HEIRS.

B3 28: Airpods Pro ANt (fEE Varta)

Apple i2it#) H1 S5 %5 10
AEABD, TR T RIEEHR
LLIBFER, LETEIEBR AL N TTAE,

¢ 79 @

BEBRIR: EREN, RO LSRR

B 1P 5 IR B AR T

BRISRIR: Fixit, AR IESRRRAT

BBl TWS EHIEEHAB =R AREZRME. 2019 F£3 R AirPods Pro £75, i 7T F 5
FEI2IhAE (ANC, Active Noise Cancellation), HE B4 Rt ANC TEIERES N
AR (Feedforward). RIRT (Feedback) F1EEI (Hybrid), X=FREH S EL
BIREENERRINANRS, REET DSP QMBS EQ B YRHERNES, RN
BEREFFENRAOERREERE. RN EZXNEENIIMI, RERXREENRN, &
AEARMBRIE—IHEREZERXN, X=MEAEERR. AIRINTEREENEZRRENS
BISMU, ATALEBOERS. PIRFEZISNT RS, B AEE BOHBR 1-2KHz 98 & ; RI%
KRN FERAEREINF S MAIN ERIER,; E4XBRRERARRES T A BN
R—ig, FEENPNigthstties, BAfAirPods Pro si2 & 8Kl F. ANC ) 5 A
AERAENAAN, AJABRIRAWIT RE.
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&%k 29: Airpods Pro ANC

Bk 30: 25 ANC R

HF
20218 H6H

WA s

AEXEARRKMIENREES
VR, BRI FH
LN

[ Reference microphone
monitors ambient noise

[Hl 8ased on input from reference microphone
and error microphone, smart codec with
adaptive ANC generates anti-noise signal to
invert ambient noise waveform

Ambient Noise /

Error microphane monitors
what user hears

/

O

Adaptive Filtering
Cirrus Logic's ANC
technology utilizes adaptive
filtering to provide a
continuous, customized
noise-canceling solution for
each user, each environment

Anti-naise signal cancels
ambient noise delivering
“clean” music or conversation
to the listener

J:& Music or
Conversation gg

BEBRIR: EREN, RO LSRR

B 1P 5 IR B AR T

BRIRIE: SoundGuys, AAFARIRE

RIFHEZFHMAIT, 2021 F 1-5 7, HAHH 25 K TWS BH =& E 16 REHF TR
IRINEE, MARRIXAI~MmE 299 ;LAY realme Buds Air, {ifgiEHI2 3299 g B&W PI7 [
REA, ERRERNGEERBRIT FEANERSFSTRASRAHNL, BRI SR A P ER TWS

EAAEC

Bl 31: 2021 FEsk TWS EAULE (2021 F£1-5 1)

b B FEGR &
FEBRE B&W PI7 BEIZE A, SiE 3299
Cleer Ally Plus Il BEREEA 5B 2199
TOUR PRO+ TWS [&IZE M / 1599

JBL
Reflect Mini NC f&IEE 1 / 1399
OERR Mode Il fEI2E AL =351 1399
= Galaxy Buds Pro [&IEE ] = 1299
Enco X EIEEM B 999
OPPO Enco Air IEF Bl / 249
Enco Air R EIRR / 149
B4R ThinkBook Pods Pro #5ZFE 4] / 949
= Liberty Air2 Pro &g E B 949
FE ComfoBuds Pro £i& 5 & IRER BX 520
*EH CC Pro BRIZEH / 499
TR FreeBuds 4i f&IEE 4 BEX 499
i POP Pro f#I2EHL / 499
XTI T3235 B ZF B4l =iB 499

Page 16/44
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B 1P 5 IR B AR T

BT

20214886 H

P/ PurPods Pro &Ik 399
FitPods FEIREA / 379

BwE
Lolli Pods Pro p&I2E A / 349
realme Buds Air2 pEI2EH £RIK 299
EarsPro B F HA / 199

R

L18 IEFFEAH| / 149
LIk AirDots 3 B HAH =iE 199
QCY T11 BEEFEN / 169.9
INK FlipBuds Pro &2 E ] / 799

BRBRIR: RESNM, B IESH R

F—hEIRR R EMRERERR (ENC, Environmental Noise Cancellation). ENC 4 58
LIMERERAWZINGRERE . BRNRRREEUAMERE ABEIERNMEEE. B5ES
ESAHEXARRMGITRS, REHTIERE, B, SZTERBAVRIERZ. WELER
RN ZREWNEZZRES, FETHERIEERIENGN, ERIFEFESHNER, JERIR
BEHRRNEMTIES. RTEREBEAEUT: EFTIMERERERERITE AT, £RIEE
FERNMSEZRXNNEE, URFAITERZRNNE. REQUIESZEZXRED HWEE
EBENESTER. AAESE (ALTRIE), NRESZEZENREINFEREFMESTER
REESEIE, MEMRRS, T EENNRE NS, R HIERSFERIE L FRRER
B Rz, ABHMTIMEIREIRER, LITBIERE hFE. ENC TERMBIENIEBREITR
7, WREBIEEW, ENCHZBZARBIENS—7, ATLBRRMEZIBIERE.

B3 32: ENC TEEE

Far-side Voice +
Low/high frequency noises

Moo
‘/ tMmz ENC Filter

.;\/ (right) %‘ .m.
- et AL AL
.”M‘M/
Mrw

Near-side Voice +
Low/high frequency noises

Clear Voice w/o Noises

BRLSRIR: Transound, HF IEHH AT

VAR TWS BEAUTUELT T Bl K, FHast AR, RRTLES:
1) FEERPX@PUERERES, REEVEZRDSIESABEN T,
2) ZHE] BRELENERR, RREZRESMHEME RS REE K,
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B3k 34: Airpods EHIFE

B
202148560

3) XNTaEBENI R, SRCIFERSS, 2021 £ ANC 2 HE s TWS B AREC,
Rk ENC HER AFHTIE.

213 FUESBERLS I, B BHBELA

TWS ENFE R A LT, LEFETBEETRGH. F#iE. 5% HEEE. LR B
s MCU. FPC 1 ¥, SiP &4, i85 OEM/ODM | &, TS AFN AT &-
EREM] mME=77mhE.

B3 33: TWS f=ills

L rhiify il

EEEFTE (MU e
;%@ﬁ%ﬁmi lﬁﬁﬁﬁm A | EEREFHE
! A ‘ | EASE =
(AHESOC | | DCDC B - CEms
FPC | R#ZRAC . T | B 1
| fEEREE | ! Wi fRFIC } e
SEmmm | R :

| PCB | 1 USBz%:=IC 1

1 =¥ic) 1 '?EEE?’“%'J SRipEE |

HEEART Lo

,,,,,,,,,,,,,

ERBRIR: ZBR, ERrRFETE, itthank, AFIESHRAT

HRHE iFixit 33 Airpods YRR, BN EBRA TR TR Bt REFHR, TREE
A4tz SoC. LR« SMEMNES, RS T RARAC. BPRE. TLTBLE.
B &, ZTHEO. HERRE). EREIE. REURBEMEHK .

E % 35: Airpods &R MR

BRISRIE: iFixit, AAEEMRR

WP L IR 5K T

BRIRIE: iFixit, AFIEEMIRAR

TWS ENNEER S, ERHFREF SR SEEER. BEX. KX, 28, £H%, 2%
X FE8FEIRIRN. HEAES, E# 38FEkatlHm. =B £7%, 8t 58
Varta. {Z4458RE FAAERA S, SIS FEEIIES. TRRMNE, TEREESSEER.
=B. £, /oK. BFHE. Bose. Beats. EFZ. W5 TRtlF%.
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Bl 36: TWS Bt

TWS TR R
FTEEFER ¥R, BE. EX. KA R RNE PRER. ZXREE
MEMS Z 52K BURERG HE. BRE
i BER. &3, K eH. BERE. =&, k%
A 4mFE SoC FERIE
FPC MR, £iE. B BRBRE
EA
PCB R L@ BE. % BRE
fBREs AT, i, £riEs
=) e Cirrus Logic. &%
Fisth Varta. fREEIA. 244866 KBHATE
BART MR TR HEAEE. REE
MCU ROEFSE. EBMEESE
HIREE IC @ BEH. WK BELE
it BiE¥ Sk, Torex. ATL %
DC-DC U ENE
RHE  E&RHBIC HiE%
WiRR IC WEFSE. BERTE
fERkes s
USB 7% H IC BEHE

REEFHSRPBEE  RHRE. UWEFSE. FRRHOHS
i

BRBRIR: 2R, EFFRFENS, ittbank, HESFMM, A ILHFHRAM

2.2 XR: 5G BERREF+EARRBHNE THR{EE ARVR iR AL R
221 fTUHBWK 10 fFHK, &XF=REEFH

HESRISE Augmented reality (AR) ELH. BENEENZERAAEINESME IR,
Hixk (WFEF. . B GPS ##E) B it EMAMHFXNEEHITIE R (HHFT).
BT AR £ TEXHRZ b, ERERSNEBRE. AR FARAHESHER, HFH
EMigEEMETR. FIAERBERE AR BRIZRRITHENT, ARBEARANELE AR, &
FAFNEEL, AEISHANY G, BXRGRIFAEFVN LETENENE R &
Win. DAL, TE=REIE Google glass, Magic Leap One %.

B PR A TR 25 AR TEH Page 19/44
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E¥* 37: AR &% 38: Google glass

BRIRIE: IKEA, ARSI BRIRIE: Google, AW ESR AT

REHIILSE Virtual reality (VR), BIRATTENEMINE, RE—FUEXAER, EREITE
MEAREANIENR=EEINF S, BRMEMRR, EF— 1 MESHNRERIE—
EHttR. VR BiLARURERSENERPHN—FAT . VRERNERA+T2 T Z, W
FMAFA VR FERARBTINEG, ERIMGERFER=ZERMERY, RELVH ENRE
PESHES%., TE~HEEHE Oculus Quest 2. Z g PlayStation VR. £ VR Glass %,

E%* 39: VR & %R 40: Oculus Quest?2

N
=7
- ; i; B
e g
BRIRIE: RTR, AFFSMRHR BRIRIE: Oculus, EFFAMRR

SEEISE Mixed reality (MR), BRESthFRJ hybrid reality, 2ESIHRMENHRNEE,
BERRFEAEINEMENNRIN ZEMHAINALRE. IEREEFTNEHEEAELST
B, FHNREBE—EREE FSRNAMPMYEHRPHEINSR#HTZE. MR HE
IR ERNAMESH RPN B EBEIREEME. MR BAMNEMSHEIMN R B R H®
RETBME A(TEMBERZAER THITR, MERIEM, W7E 5C MKMW MEFT, Bt
HEARERSHITFANES, EEZHERERE X . FEF=AHEHE Microsoft HoloLens 2
%,
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E*41: MR &3 42: Microsoft HoloLens 2

ZRRIE: Augray , BHIESHRAT BRIRIE: Microsoft, AF-IEAEMZRAT

¥ RIS Extended reality (XR) EFANMEIANIE, ZEF A B AN FEIRZ = £
ﬁAM&E%ﬂHP‘E’\JéﬂA FREULEEUEFEHAMTER, WgEIT (AR). E I
L (VR). JEETE (MR),

A3k 43: XR3ERE B3k 44: XRij=

Extended Reality

Augmented Reality Virtual Reality '7 Extended Reality ﬁ
(AR) Mixed (VR) _ )
W

Physical Reality Augmented Reality Mixed Reality Virtual Reality

BRISRE: ThoughtWorks, AFFERRAT BRIRE: Wowza, A &SRS

4% IDC &, 2020 F2Ik AR/VR TigfiiE#ik 120.7 2T, BELEiEK 43.8% , it
2024 FETIHIAE R 728 (2% 5T, CAGR Hik 54.0%. HEEAE, 2020 £ ARVR £&H
2 706 5&, Hf VRiE#& 637 &, Hik 90.23%, VR —fHlEHRERK, #3097
A; ARIE& 69 &, bt 9.77%. TitZE 2024 £, ARVR F & HBRERHIEE 7671 1
&, HPVRE& 3561 5&, Gt 46.41%, VR—EHIERERK, #2525546; ARE
F4M BE, BT VRIS, L 53.59%, AR—FHHIRER K, 7 2400 F&. LT
BITA 32K, HEE G 53%, HERE—; 2HEERSHE15.8%, HIBRED; HEERR
Btk 13.8%, AHEFITHEE 12.7%, B 4 B &I AL 95.3%, TN AEH.
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&3k 45: 2020-2024 £ ARVR &8 (BHS) E 3k 46: 2020 £43k ARVR TN B HEE
43.76% oo
2020 .
12.7% il
TSRS
BESHE
= EREEE
= Eif
0 10 20 30 40 50 60 70 30
"ARERBEE mAR—&EH] ARFH*XE
VREZEXE mVR—&H sVREELE

BRIRIE: IDC, AFESHRAT

B3k 47: 2020 £ XR W AEX

BRSKE: IDC, ARSI

#R#&E Counterpoint #(#&, 2020 F£ 23k XR £R WA XHZH, Oculus ;RKELE, 4tk
53.5%; & 11.9%, ZfEEE; £ 3-5 8458 HTC (5.7%). DPVR (5.5%) #1 Pico

(4.8%), BIS BEITAHLE 81.4%, FHERS. SILER, 2020 FHERSMAET 5 RIZE
f1, Oculus Hidg 3 &, (T AT L—3F, E b Oculus Quest 2 f5EE K% 35%, $HE % —;
ZJE PlayStation VR F1 Oculus Quest %% 2-3 Z, &tt 10-15%; Oculus Rift S F1 Valve
Index 93% 4-5 2, k5% L4,

E 3R 48: 2020 F4EK XR % %45HE Tops

o

L]
EF=
HTC m
=PFico
Valve Index
= Efi
0% 5% 10% 15% 20% 25% 30% 35%

#ERIskiR: Counterpoint, R ESRFRAT

WP L IR 5K T

%Rk Counterpoint, A JESFRAT

FEEHK IR ARVR RESRHHZ —, R4 IDC $48, 2020 £ HE ARVR Hii5H
1% 66 220, FLLIEK 72.1%, G423 55%, GHEDKESBBRERFMA L,
BISBRE S, Tt T E N 2020-2024 & CAGR A £ 47.1%, RISHEMK, 2024 F51
SR 250 (2 £5T. THRARE, HEEDREBETNSA, &t 52%, 5 #5E
S AEBIIRHIESREST] 238, AR 17.6%. 15.1%H 11.5%, § 4 BAH
Tk 96.2% .
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B3 49: HE ARVR TigfERIuN El% 50: 2020 £/E ARVR TER A ALt
300 120.0% 2.4 1.4%
250 100.0%
11.5%
B 200 80.0% L e
H@_K 150 60.0% @ SHSRE
& g 15.1% AEFN
g 100 400% W BELEE
— A
50 I I S 20.0% - =S
0 . 0.0% 17.6% =&
2019 2020 2021 2022 2023 2024
m hEAR/VR ITSZH FIRRKE

BRRIR: IDC, AHIESMAMN BRBRIE: IDC, AWESMRA

222VRIRFAERIER, SARRES RERT

ZIRER VR B RZSRIS, VRABREEES A=F: BamkE. IMEXB X RE
M—ENLE. BamiBHRERMBN VR BRRETF, LEMAFNRATNE,; MELHE
HXRFEMRA PCHLE, BEFHEEZBRA RHATINE, —HNLERBMICPU. &
A BoRTheE, TRERINERE.

RIEPEEEBERST, VRIARRAAKRERS 75 MR, F—ME: ZUR (2014 F),

RFZEF N Facebook Yy Oculus; BBk 1403 (2015-2018 ), 2016 F£ A VR
=l ITE;, =M #aE (2019-2021 F), 2019 FHEHANTURKIZEH, £5
BHRRE; BUME: RETUR (2022-2025 ), BN TIHMERE, £E0HANERE,; #
AME: TRIUR (2026 F+), TUMBKEESRAR, ROME-

Bk 51: VRIURERLRMNER

BN ESEE
gﬂiﬁ%‘%
2019 s
SKrE e
HASER A EARER
20167 soanms e (SGHH)
20145 AR SGA JLQ:
SRRl VR T4 (SGiz2PHA)
Facebookli (B1RFER) m
MyOculus
oo
JiE WIFIE i Fanh

ERSRIR: HEEBE, A IESH R

LVR 3, Pt e iEmE . Bk AEHESHZAURNARS . U2 %0 204,
ZimremARREIMR. BOBRHEESH . SR BRRE. XERMEF, K~ allF
BrhmkE. PCHAE. —AHIXE, REMROEFH. FRIRES.
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B 52: VR =g

—————————

SEFBI

i Rk

| i R
Bl K Bt | REHESHE || RASES |
i L I |
I Il 11 i
i I Il |
i} st [l s s s B was ¥ |
I | Il H '
Bh PCI 7 B U SDK N i !
et W pan B mes @l os 303z [ X !
aar W o J ssiae Jll o ¥ ¥ |
| ¥ H !
I I I |
X I i [

HRRR: FEEE, AN ISR

VR/AR =P st %, SR B 8EEMYEE. 38 BLAR. AMD. 23ERE . /S
M, FEE BEERE. Bt NE%E; BRI 88E=E. RERE. RRE%; &
B BEERTF. RRe. ZE. KEXHE. RUBEFE, BRI S8FRRBRH%E;
Rim M EFE Oculus. A3k, k. Magic Leap. HTC. #£A. ZJE. Pico. DPVR %,

E 53: ARVR iy §%

TR ISAE]

SR MG &E. AR RER. L. AMD. 2. 2ERHR. iR
kg A Bt NA. FHRTE

BoREF =2. Dk ®EKT3. RREF

Jgk BF. K. ZE. KEEB. BREIBTF. Ea). . BRE

ik =B, Skight. =X, BiRE

BRI PRRIE

EIEfER HTC. i&7rpE. Jelbi. Flex. Pegatron. 855
- WRFEZ. MRS FRRH. #4E/R. &EE. Leapmotion. Nod. Noitom. Control

VR. Trinity VR. Sixense. 3D rudder %
TUREZ. BAIRH. ARER. I ARNIIRE. tE54%. SREERR. #FE

RRIRF R . ETREE.. ZAREE. Thalmic Labs. Gloveone. Control VR. Shoogee.
Moogles. Virtuix. Pinc. Tactical. Cyberith &
PR T Oculus. &I, %k, Magic Leap. HTC. #£J}. &fE. Pico. DPVR%

BRBRIR: FAEE, BRY, AT IESH R

BE%E 5G BEXRET, MARABRBE DR, RRTUHLERRELR. HF, ARVR
—HTLERE. FEME, XH VR BELMEEE L 300 Ex—FALE, METH
RE, FMPAABEEFRNRE—LREMRE, —EY~& R ER. R1E IDC K4, 7 2024
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F ARVR — Al &THHTERIA R 4925 G, SLEREBY 64%, MAEE ARVR RER
Rem¥. AN, BEUNTRERZWHBEEES, ORI IARERZ—. EPETH,
ARVR 3B B inth iR SLEEET Cin, T EHREHE K120 58L&, IDC M
THE) 2021 5, BB ALK A E 70% U L. ZEBERFAA P AR, 2020 £X5] &
D 6DOF AR VR —E Mg, EMEE. NIEE/N, |27 7 CinhiRM RN X B
%, £ VR CukBRm M RANEZRHEXRFM AR, M 3DoF £ 6DoF MFRKIEIR I T
ALK, 58T XPHEENR SN,

3. ¥5&: F—RRSAMAR, BFrERIHIE:E

3.1 SGIA FRMNoTIRERTFREEF —RRSEAH, BFr8R=EX

341 [TUMERSEK, mUEST2RE
YPUL STV R RFHE, FFETUERT O LR R

BB B 20-70 X, EIHIEFSEMBETE. REEARKERK LR, 1965 F
BERERMRE, IFSETUHEATEEL R, R45/R WEHT R A7 EEES Gus i 48 33
jE%O

BB E EHAE 7090 SR, FEIHAE REBITWA A ESF SEITUWERRNEERN . T
RERNRMNERER T HAFSEITUMER. 70 FREY, EEFSELRBEILE BT
HHETFILIRF, BN AR ESERZRIPBOR, BB AR AALHET XELF,
HAME T X—RZAREBINIE, BAFSETIRELR. 70 FREHFH, EEBERE
BAFBFSAHE, Al 1976 FRABHFIL 5 Kbl (EL&. HiZz. =%. NEC. &
2) ABOEN BAMERM AR (VLS)” ik, REMiR & 7 B iHRREES . M B ¥
Skl IDM =X E, 72 1.2pm-0.5um.

=B 1990-2010 £ FEIkHA[E, PCHE C YT RN ¥ SHITURN EEHE . 90 F
REBREZHBL, BENPEAEENRGRELR, =2, LC. GRBEMAAXEFLH
BB YRS, BB Fabless 5 Foundry thiFfa kv SREL AR B8 =Mk R RAY FTHE o % B
BRERBART 7 6-8 K, Hi2EX 40nm.

BRI ST TETMER. 2010 F LUk, BEERFHIMNXE, SEFNMRBEPCHA
FSETUMTEHRD, FREREBECRUREL. 5 5G. AIZFHE. Al loT. 5%
BTFENLR, ¥RETUIEBEPAT I 2FNAREAR, RANBZARTEIEL . HES
SRKAMTEK . TN AU RIS, S EFSETLARERZ, RITA AR RE L.
HEHAE. PEFSEARRFSETULIMBN =TT, AMBREIRFERT 8-12 &
T, HIRREELRET 5om, RREKH —PSELREE 3nm, F=lao THHE—SHE, IDM.
Fabless. Foundry. OSAT £ & H SR8 & Bt K.

R#E WSTS #i#E, 2010-2020 £, £HRFSATIHMRM 2938.15 {ZETIKE 4403.89
27T, RIFBARLIEKNES, Hrh 2017-2018 5, B FHEMHESFHM, TURNRED I
18 4687.78 27T, 2019 FHEMFBNRAH DY, ANSNFERZERSERELW, &
RESAHIHHIE 4123.07 25T, BLETH 12.00%. 2020 FHREBRL, #NTERD
o HEBERELR, IDC HFHEE R, 2020 F25K PC MPAREEEHRXIEFHEH
3.03 z5# 1.64 (28, BNEANZFIEME TRMFIN HEHEEHE, RPERXME
536.2 2%, HE%E—, BEIGK 24.0%; —EXRW 364.2 2%k, HREZ, B LLEN
20.4%; /INKRIB 87.912% 7T, HIRE/\, ABFzR, BLEK 26.0%, EERKR, UL
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FREMET £RFESHTHHEE, 2020 FHEFIA 4403.89 25T, BHEK 6.80%.
MIAAF—RRSEAMEETR, fEES5G. Al loT FRRAIFETM A, 5G. HER T R
FHTVEN 2 ESNAGSETENAR, SRESBIT RS AFT—RELRE, WSTS
Tt 2021 F KK SR ERM I 4882.74 (27T, THIEE N 10.87%.

1R4E WSTS %4, 2020 F2IR¥SAHE SHXKE, £M953.6612%7T, HLE21.7%;
ROM 375.20 {22£5T, (GEE 8.5%; HZA 364.71{2%5T, GEL 8.3%; ILAKX 2710.32 2%
JT, Atk 61.5%, AEREANF SHET7.

B3k 54: @IRFSMEPER (ZET) B3k 55: 2020 FeIRZMX F St
— IR SEHEH —— YoY

6000 - - 25%
L 20%

5000
L 15%

4000 = Ei
L 10% ’

3000 - L 5% ERM
L 0% 61.5% B&

2000 | 2% Th
L 5%

1000 -
L 10%

0 L 15%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021E

BRSRIE: WSTS, AR ESMRN

WP L IR 5K T

BRIRE: WSTS, AR ESMRAT

DFEmRE, RYEWSTS iR, 2020 F2IRFLFEELEmF, SUR[MH 238.04 2% T,
Bkt 5.4%; JXHF 403.97 {Z5%5T, Atk 9.2%; fERkas 149.62Z%7T, ALt 3.4%; &)
% 3612.26 {Z357T, Atk 82.0%, NEREARNFETFHEM. KK BBEXAH—DHE D,
Hr & f R 556.58 {Z3€ 7T, (Gt 12.6%; fALHERS 696.7812%7T, L 15.8%; B H
% 1184.08 (23T, Htt26.9%; Ffif1174.28 {237, 4tk 26.7%.

Bl 56: 2020 FEIRE ISR AL

RURE, 82.0%

BRIRIE: WSTS, A IESEMRAT

MESRR B WEDREE, AT FREEERBERS R TR LR Tl K15
K, PESKBERHEMREEK, RE\EPEFSETEHSESE, 2010-2020F, hPEK
R R EHEEEUM 1440.15 {Z T & 8848.00 fZ7t, CAGR 7y 57.44% , 2020 & i+ v $4
BRI 3778.4427T, EILLIBIK 23.3%, Gtk 42.7%; &l HER K 2560.1 27T, B LG
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K 19.1%, Gt 28.9%; HENIXWHER 2509.5 27T, FLLEK6.8%, L 28.4%.
BERFSBEAFT—RRKEAY, HEFZHEMEE~BRER, PEFSELORLER
PRI R RHR RERTRE = AR R B 8048 , Tt 2021 FhE¥ S A7 HER A 10780 27T,
[E EEiE4< 21.84%.

B5R 57: HEFESEHEER (ZT) B3k 58: 2020 FHE S WIRTS SEt
— hEESEEEE  — YoY
12000 - - 40%
b as%
10000 4
F30% 28.4%
8000 1 b 25% =g
5000 L 20% FliE
=0
L 15%
2000 -
10%
2000 28.9%
L 5%
0 - L 0%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021E
BRRIE: REXSEHTLS, SEFLHRE, B EEM R BRERE: REXSEHTS, AIIESMRAE

B 1P 5 IR B AR T

F ST R s R B SOER L Al FE R AR TN AP ek, H o EEsE
PRl BIEESAMRAEFEARIRE FIER, PEES LA P A0 BERIR I &
ARIEURF RN =PI, THEUAZRNE, WEEN. TFE. PC. "5EF. 1@
EREFUVESHTHFAZERENRS, LWAEXRE LDEFSAMRSEESMA, MEE
£ EDA. ¥ 5% & BERIT EAFSEA, R ENESHFIESHE ENXIRS L

EZ 59: £IRF Sk llgE

Raw materials Front-end fabrication ,s:,"(',',‘,f,:’;' i

Ingots are formed Semiconductors are producers for front-

from pure silicon created on silicon wafers  end and back-end Design

and then sliced using various processes manufacturing Semiconductor

into wafers. and techniques (e.g., P designs are created
using highly sophisti-

etching, photolithogra [
phy, materials depositing). | B cated computer and
| 1 ¥ software design tools.

Back-end assembly,
test, and packaging

d Semiconductors are
£ cut out of the wafers,
-~ tested, encapsulated
into plastic packages,
and prepared for
= purchase.
Electronic product sales

ing Final electronic products
with semiconductors inside
are sold to consumers.

typically to downstre:
S5 oroduct manufactures
=1 rated into electronic product:

incorpo
.

For illustrative purposes only.

BWRISKIE: SIA, BEAFSFRR

FSATUWEHA IDMERX, £t BliE. BRI, ZRTILSITEHRAL, X
BE T Fabless. Foundry 1 OSAT. IDM #Exrd, REFAWHRER. =%, XEAL
Et 51%, EE G 28%, XEMEBELFREMAL; Fabless TRy (NEFEPEEE 45%),
REREVESE. HE. ZHEA KER BEF, £E AL 62%, PERESLL 18%, &
E ARG 10%, XEAESRSE, HEZEHEG; Foundry IRy (MEREHEE 456%), K
REWHERE B &G PEERSE, PESESL 73%, PEXMALE 7%,
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W TFiastsnsettiis; OSAT IR (MM EFF HLE 10%), REATFHIEHB K. T8 KBEH
. BEME. XS, DESES 54%, EE S 17%, RE XS 12%, &

EmeR, EHRE .

m

mhEAR

RREEE
|
BA

nEE

Eapl|

nEE
ik

E% 60: £RFSEFIHESHTRERERAMH
100%
90% -
80% -
70% -

i I
G0%
50%
40%
30% A 62%
20% -
10% 4
0% -
IDA it

BRIKIE: SCMP, AFFSRIZE

FSETUTHENAQEZ, RYE SIA KHE, 2019 F, BMAL 33.0%, GiE&X; B
MM EE 28.5%, HEREE 2; SHEREALEE 13.3%, HE®E 3; AEHLE 122%, H&E 4, T
Wkt 11.9%, HE#%E 5 BUFGEE 1.3%, HE&B% 6. HMAVIAAMEE 5G. AT EEE . B
M. FEERERARNER, TENAGSFH—LHE, HBEAF. AERFEASNEAL

BEH—PRS.

Bl 61: 2IKFSHETHNAGEL

1.3%

CER
R
T
e

cEE

- B

28.5%

BWRISKIE: SIA, BEAFSFRR

31.2 BEREREFSHTIELRERE

ERGHR2E, PEHSERINAZIZORARZRTERN, REENEL. BREwS, £
BERZOBRAREREBCTE, BREREFNGIE, VAN BITE. BFEREEF
E ST RR L B EHEE.
R4 IC Insights #i#E, B 2005 FLik PEERFE ©RE K IC HETHHMA, AMmE
fiteaus, PEER ICENERNGER TELERANTHNER, BEREEB. 2019 FFHE
1B LRI LA IR R TTEH Page 28/ 44
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ABE IC SHZRE A 1246 {2 525T, M E K IC AR 195 12K, BHREN 15.65% (H

SR FHRE AR B AEXR 76 25T, SHE XA IC~{E 38.7%, GEWH BN
6.1%, ER MIZETERBARE. SKENL. =2 RERFEFEXREN I ).
Tt E) 2024 &, REXFEFERIEKE 430127, MHAEXMETHHHR 7 2080 Z £ 7T,
B#ERA 20.67%, MRZBESBUFHEXEN &F~ETTE, UtSEER. PED
HEHATEETERTE.

B3 62: HE ICHipER™=E (H12%x)

s FEICTENE FEICHE

250 4

200 4

150 4

100 4

50 A

D T T T T T T T T T T T 1
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2024E

BRIRE: IC Insights, A IESRRAT

MERAEXRE, EamchAFaPEME T HEERRK. 1R Eurasia Group fliE £ X
IR, AVMITENRS, BABRTRE, BEERSE, FHESULRERIARZHIE, BE
BEAER, NENHITE=RIIMT RE, HP T CPU 10%, #& A CPU 10%, A
QMIBSE 23%, FE{SAMIESE 25%, NPU 15%, Nor Flash 12%, B{&4MFESE 40%, 7£ %S4
Hh, BXCEEAEET 0.5%, XS H TE KRB 0.

Bl 63: BumiSHEA X

ARG w& SR e E

BRs 28 CPU <0.5%
WHHRS NG CPUIGPU <0.5%
TV RZFR CPU ~10%

AR BIRE FPGA/EPLD ~1%
BRABTFRA HrESHE DSP <0.5%
BARXRE #AT CPU ~10%

g LIS ~23%

BEAEEE ~25%

ek (FH)

BERE #x A3 CPUIGPU <0.5%
#A = DSP <0.5%

ZOMIR & NPU ~15%
RS B DRAM <0.5%
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NAND flash <0.5%
Nor flash ~12%
EEBS L ~40%
BRMSRR S =AM R
BoRIET) <0.5%

KRISRJE: Eurasia Group, EHAE, A IEESHRT

EXESAETUEFURRNEOR, BRATFTHEEN, AEFRIZITAEE BN,
2014 £ 9 B, MEER TIE# B RALRIT REER. HEHE). LBER. PEBF.
HEBR. ELREFHALERL TERERBELREESRDBRRAE, B “KE
T—H, ETREBEESEEA. AES—HIHE 1387.2{27xT, BHREHEE 5000 1
7T, REEEERTIRSE. MR HE. ®RiF. W ERTHEESDER.

RFRAWEHE, MRBRGERE, KES—HLLIC HERNE, SMBEHIE 67%, &It
7%, W 10%, KEMRIZE 6%. MREFNE, RESCDERARRRIT, XEE—HE
REBRG NIRRT EN, SREZKRBRER, REGNEERBETIELHN HEE
Fr. 4TR35S, HUVHKERK. BEWMES, ®RITLARZEH . BXRRSE,; RE
WA e R ARE; MR RSP RER . ERRHR. RERKS. 2019 FTFFH
ARES ALK, SVMEESORE, RESTHPRRE MR, %S ErER¥
SEFEIVERR.

Bl 64: RES—MMOIBIRALA (2021 F£2 A)

ik Fs e N FERS EL B &
1 S ERR 8.07% PN
2 e 32.00% BE—RBRAER
3 FE T 14.56% FZRRE
4 KT 24.09% EZRBR
i 5 Babi=tpy 39.19% EZKRIRAR
6 AT S 18.88% EZKRIBAR
7 AT 6.43% ERBR
8 ma Y 29.34% KRR
9 KB IH 7.32% BIRER
10 BB 14.60% EZRRER
11 PIBIA 2.98% FERBR
12 LR 4.61% E=ZRBR
Bt 13 =R 9.14% FEKRIRE
14 T 6.29% EJUIbNi g
15 ERAR 11.10%
16 SRR 7.98% FIRBRER
17 SHES 15.28% BIRBER
. 18 K RHL 19.00% FE—RBRHR
o 19 BEME 17.13% EZRIRAR
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20 HERBHX 27.23% ERBR

21 R RN 8.00% FEZKRIEAR

22 Elopap: el 7.92% E=ZKBR

X 23 NS 17.45% EZRBRE

HE 24 KR 9.87% FE=ZKIRE
25 BREFSA 5.25%

26 Pzl 22.86% F—KBER

7L 27 TR 5.73% B=REHR

28 TERK 11.57% FEZKRIEAR

a=x? 29 =&HxH 8.47% ERBR

BRBRIR: SREMRR, BF LSRR

AESTHT 2019 £ 10 B 22 HEMKIL, FMEAE 20415 LT AR T RE\EEEE
&, BRTRES"HNXIMRERSE 10 R, FEREER. PEEL. SRS, &8
B BERE BAREL. SRMIAE M. KIEEFE. kR SEHF.

%5
S

B3k 65: KBS "HIBHIRAQR (202156 A)

Fs WRE A EEBI
1 KB 5EHIE 33.33%
2 TR i 31.05%
3 ARSI, 24.49%
4 RS E S 23.08%
5 BNHEK 14.08%
6 B 8.21%
7 SR ERTF 7.89%
8 HoMET 7.19%
9 BB 3.74%
10 S ERF

BRRR: ©£EE, A IESHRAM

3.2 X S4HE: BERERESITE, PETOREERSRE—
3241 2 REERITHRSHEK, ARBRLIMLEE

BRARTEREARAME, TS FER, CERN LSETUN — T TRROFS,
SE TR RS S SHROEH, *RESARITHRS MK, FFKRRE R RY
K. #RI8IC Insights £r#, 2014-2019 F &34 REAR THHRBHK, M 427 Z£THK
% 57012%5t, CAGR } 5.95%,
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B 66: :kaRERIHHIME (1Z5£5T)

S EAEREETHHAE —YOY

700 - r 12%
600 F 10%
500 - 8%
400 - - 6%
300 - F 4%
200 A - 2%
100 A F 0%

0 - -2%

2014 2015 2016 2017 2018 2019

BEISRIE: IC Insights, AEELSMRAT

RIEBARFZEE 2021 4 1 BRO4HR, 2020 ERa GANR T BB W 4625127, it
1< 25.78% , B 10 AL GER T/ & HHE W 4425 1Z7T . &5 1L 95.68% , [ L4 1€ 25.60%
FTAGRERII A, AESBEAR (AFMA. BA. NRM. HREN B, &
%S 76.54% , MEKMARR (hSEI. £ITEH), Bl E%R 8.35%. Hfa
RGNS —, TR 2019 4 60.51% EF 3 2020 £ 63.22%, & WM
HEEIA 31.40%. FSERRT AR AR E, 2020 4 5.43% . 2HRQER LT HE BH 4
WP E IR E AR RIFT AR, 2020 A T EE 84.89%.

El3k 67: 2019-2020 FemAREBER IHE (Z7T)

2020 HE 2019 HER A F MR 2019 2019 Ti&®E 2020 2020 Ti&EE Yo
1 1 AFHE  BhEAE 2225 60.51% 2924 63.22% 31.40%
2 3 5 3=c) mE&S 310 8.43% 387 8.37% 24.91%
3 2 &t ES 373 10.13% 360 7.78% -3.45%
4 4 REERE  REAR 200 5.44% 251 5.43% 25.39%
5 5 HATER  hEXR 113 3.07% 135 2.92% 19.47%
6 7 HFE  hEAE 75 2.04% 102 2.20% 35.71%
7 6 =32 IEeRT 79 2.15% 79 1.71% 0.08%
8 8 HREH HEADS 59 1.60% 71 1.53% 20.39%
9 10 HIER & 44 1.21% 61 1.32% 36.99%
10 9 Faith hEAS 45 1.21% 57 1.22% 26.98%
B+ AEl 3523 95.81% 4425 95.68% 25.60%
HthE K 154 4.19% 200 4.32% 29.87%
AitElk 3677 100.00% 4625 100.00%  25.78%
FRBSRIE: BRI, BRESFIAR G LA ARG RITE HF L EE 5)

SZEEKMENRI] , RiE Counterpoint #13E, SFREMALHEX 59%, HEE 1;, =ZESt
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15%, HEREE 2; BRAR. RS FIEEFR 5] 3-6 %, TAEERDH A 8% 7% 5%, Al 5K
RIT &I 93%, L BEHPERS.

Bl 68: 2020 FERERNR I M EER

bl =1

- hEEE
= b

AHRSRJE: Counterpoint, HF SRR

ALCETE, RIESBEHZER 2021 4 4 B R, 2020 £hEARALREER TAF
BIEEIX 462.66 27T, FILLEEK 16.4%. FEEER. HITEEHEE—FMEZ, St
HHI7 51.87%. 29.22% , TUEFERS. PEEFELRBRTARSHEE, £—K
FInFET TZHIEKEE SRS, HARBREBFNER, TRT .57 AREFMER, 2R
FiInFET XAREZFHANKLEF .

Bl 69: 2020 F£HhEAMALRERIHE (BG7T)

HZ B N 2019 £ 2020 YoY
1 g Ht E BR 22017 24000 9.01%
2 g HEBT £EER 11313 13520 19.51%
3 IHFEH tERMEF 3192 2616 -18.05%
4 A BAER 531 1600 201.32%
5 AR EHIFTS 1400 1300 -7.14%
6 fnbic R Sk 989 1130 14.26%
7 TR B - 960
8 TR BIEESE - 550
9 IS T IERHEBF 307 300 -2.28%
10 AT T T - 290
A+&It 39749 46266 16.40%

FRRIR: SREMAR, AAIEFMAN O £UKEGFETRNMEEEN,; LRBNENITSRATERIEYR; REF
SHaERF S ASMC EiL)

BEREFRARBREEAZ—XE - BERREE, fiifsHEMER L AUE AN G EE B
Y 18 MALAESEMN—fF. MEFShELRAHE, FiE7TE, B 1970 £/ 10000nm
£ 18 FfEZE 800nm, X £ 15 FRE 21 ¥ 90nm, 2 2020 £ ERHFZE X 7nm 1
5nm, BERERNEISERIES LI HZ—T7@E, & Mt U 7+, M 1970 £/ 2020 £,
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mAEREIEM 41%, EEEREIEM 28%, BPOREENFRERR 46%, ERERESEF
SALHBERATEHL, WA THSE TR CELREE T Bl

i

E#* 70: E/RERE (1970-2020 )

Transistor count
23
.,g:'i!!
c'!.!.t
°0® $o802
° gc
i
. 8o
° s ¢ 4
%,
ERISE: Wikipedia, HHESH5THT
Bz 71: 1970-2020 F T ZHIETHRE KL B3k 72: 1970-2020 FRHERE. ThFERMEL K

10,000 . L X @

\ )

$ Cost per
transistor/Hz

BRISKIE: BCG, AR AR BRIRE: BCG, ARSI

BREFETRNEAHFEATUERURFZERE .. FEIFE, UATHHAE S5om A6, M
7nm FinFET £R, IZHEIRERA 15%, WFERE 30%, RAETRE Snm HEHER A14
SR, BIAERESIE M8, BEHIEM40%. LHBEBIENBEEZREFNESE, 8
#& Counterpoint 438 , £ 2025 &£ ,F | AP/SoC ;& B SisiF 60% [ EXREEHR £ 2/3/4/5nm
TR LTRSS EDERFVE AT KL #, BN TR ANFESHER AR XX
FHEBRETESEX. Ba 12nm DUTAHERIZHEREBN=ERI, THEFITE
BEE. 5B. BARN. =ZE%, HhaHE Srm FIETEHERRS, =2 5nm FEE
ER=EMaBHEk.
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Bl 73: ZEEAL AP/SoC St HIFER R Bk 74: 2021 FRBHITET 4 KEREN MM SoC HikE
i e o | s e[ 56 Fagene merun e
Others .g
N7 (7nm/6nm) %

vu
i
=

w5 (Snmi4nm)

acity by Proc
s}

(Milions o

g
S artage
60% wafer W3 3 Apple
demand 2
(N2IN3INS) H
in 2025 - £ ssuno v
7 SAMSUNG
| . M B
12nm 8/10/11/14nm 7/6nm 7nm Sl4nm Snm
- tSiie SAMSUNG it SAMSUNG tSiie SAMSUNG
2020 2021 2022 2023 2024 2025 = = =
SRR Counterpoint, HH T FABRIR: Counterpoint, A IESHFZUAT

BRI RBEZRBREFE FHA 10nm AT HE, HAEAFRE. ZEMER/R. B 14nm
FIFEDR , BFREIARRIFFC AL, ATREE 2018Q1 M ABES 7Tnm, k=28 T W F,
REF/RERIESTF 10nm. EEBIEE 8™~/ 5nm W7, PIKRARK 3nm Hij, GRB5=
BRSHZ, ERRI BNS5E&HE .. =B MR /REE % .. GlobalFoundries 43 &% &
B LTS E8E, F 2018 FEHKLE Tnm L, £3F 14nm & 12nm T %, 7£ 2018
FXLI 12nm £7=, UMC 7£ 2017 8 5= 14nm [F1E 5 Bz

ER 75 REIZHENN &

AKELSkIE: Bernstein Research 2020, AF IESHRAT

REARR, REEFRE 2019 FE/~ 14nm ZJ5, BRISEZKR FInFET #AXKRES, REFR
it 2022 &7 7om, SFBM= BIHEE 2022 FLI 3nm KiK.
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B3k 76: Foundry | et i2 B4R

2016 2017 2018 2019 2020 2021 2022

Intel

— B - LI
GlobalFoundries : m

SMmic

BRIRE: IC Insights, AFIESMRAT

4R IC Insights ##E, 2019-2024 £, 10nm AT HIF24 LLIEM 4.4%12F2] 29.9% , FEFT
BHERPEERRS; 10-20nm XM 38.8% TR R 26.2%, FEiEHA; 20-40nm M 13.4%
TBEZE 6.7%; 40nm-0.18um ¥ M 19.8%HEH THEZE 18.5%; 0.18um LU EHIFEM 23.7%
THEZE 18.6%. HERARZSFHHR, 10nm UTHRHFESLRARE, RftFRSLNE
TRRETE, THFRERMHERES.

B3R 77 NEIZHRAE

m=10nm =10-20nm =20-40nm 40nm-0.18pm ==0_18um

100% -
SERERE
80%
T0% -
60%
50% 4
40%
30% 4
20% 4
10%
0% -

2019 2021E 2022E 2023E 2024E

BRIRIE: IC Insights, AHFSMRE

MRITBAKESHT, R IC Insights 42, FRARERRI &d, AFLAEAFRAN
B SRS S EmMiEE, 2019 £ ASP 1530 &£t/ , 2020 F£H F 5nm £/, F#H 7nm
B EEM 27%32FHE 33%, 5-7nm &3t 5t 49% , Hin) ASP 2 FE 1634 £5T/5 . S EPr
2019 & ASP 7 620 £ 7T/ F , [E& 14/28nm S SRR RENREF, EWASLEM 43%RAE
9.2%, #xI ASP 127 % 684 £t/ F . BAVIAAEER S EFREHFIRE=RA, UREZ
K FInFET BH487=, KRB/ ASP BINE BHENE
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Bz 78: @B Wafer FH&N (E/F) Bl 79: BFAR 2019-2021Q1 £ T ZHIREK AL

"SR oD nBE HREERF

1800 1
1600 -
1400 -
1200
1000 -
2004
600 -
400 i s «som 7om +5mm 7om
_ e R L
200 4 o o) « 401450 =65nm 40/45nm «65nm
0.11/0.13um 0.15/0.18um 90nm 0.11/0.13um «90nm 0.11/0.13um
0 0.25umA&LL L 0.15/0.18um 0.25umA bk 0.15/0.18um 0.25um A L+
; ;
2014 2019 2020
HRRIR: AR A%, IC Insights, AFEHFMTRAT BHRIRIE: TSMC, AFESH R

WP L IR 5K T

3.2.2 £k Foundry | RO EMWN, FEZHEERE—

R1E BCG ##f&, 1990-2020 %, =3Ik Foundry | FREm A REAEIMHEE. B . A4
BN, PEGERFRE, PEAMMEERERANES, EhXEM 37%THBE
12%, BOMM 44% TBE 9%, AARM 19% TBE 15%, HEGERE 22% A%, FEX
B O 3R FHZ 15%, BEM 0 ZFTE 21%.

RIVARPEARRERTEHENREFHENHE, —RPEARANFEES L%
HRIEEM AR B, 15 SIA KR, X ERE QAT NIRRT BALLE b R 5
H1 25%-50% , X fEGEEEE T HME N KKK 5—HE, BRNTFLSHTLHEDR
B S & HE LR P E AR S KNES RA. BCG Hit #2030 %, (V& HEX
BEERIFIBK, AEERIXE] 24%, Foundry " FRE £ERE —o

FI% 80: 23R&MERIBK Foundry |~ F=AEditt

B e China (mainland)

=8 Taiwan
South Korea

Japan

Europe

Global capacity 10Y CAGR (%) +20.2 +9.6 +4.9 +4.6 +11.4

US capacity 10Y CAGR (%) +12.8 +5.0 +4.0 U ' - +3.0 | +7.2

#HRBRIR: BCG, RHIEFMAMR

PL 12 Z&<f Foundry |~ A5, #E#8 SEMI %38, 2019-2024 F4¥k 12 3~ Foundry | #{ &
R 123 NMEME 161 4>, FLEiE 38 4>, HAFESEEM 11 4, REXREEMN 8 1,
A1t 191, H2KFILEEMN 50%, 2024 Fr=gefikzE| 700 F /B L. HAdh EXEE
BEREIGK, SEMIFITHREAXREE 12 &< Foundry | F=gE2 3K GLL R 2015 F£ 19 8%15
KE 2024 F1)20% , F=2IXF 150 F /A, BN, INEFRE SEEERS TR, KA1 ™6
LEEFaZbIR T, HH 2020 £ /Y 43%IENZE 2024 £/ 60%. HARF EE F=E 4 BL N 5 4k 42
T, 31H 2015 £/ 19% F1 13% = 2024 F£19 12%F0 10%.
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B3k 81: £k 12 &~F Foundry | FRE R #E

BT
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Capacity Change: 33% (1.8 M wpm) FAB COUNT

Fab Change: +38

f—%
161

o R - -
=r=ry

Taiwan

SE Asia

Korea

Japan

Europe & Mideast
China

Americas

Total Fab count

FRBRIR: SEMI, HH SRR

HEAMEFESETIL §2HERHE. K=A. R=AURUAEZR. KR ##M. ®2XP»
RO R B, O PREEREEN = USRRATHERAE, EPFHsXEFE. RE
TEASNE; K=ARPEFSHTILLEEIRANMBK, EXSERE. ®RIT. HiE&
WAL AENR; HR=RERIT. RATNNAEESNE, TABBXEKSF FENR

B L.

Bl 82: hE K SRR

B cciing/rianiny

o) @ py
( | Ndd Yangzi Delta:
‘ A s Equipment
Bantan
:
.

Pearl River Delta:

| m Design, System and
Applications

BRIRE: SEMI, A IESHRAT

3.2.3 3nm EFFERARBELE

3nm BTI—RERFAE, ARBE=ZEERFENRES. 1EH S5nm FREHT—IMEETL
ZTR, MERERLL 5Snm KIBIRTH, RIEBARABLIE, 55nmALtL, H3nm &5 R ThEE R

ff 25-30%, MAEIRRS 10-15%, BB IR 1.7 15, Fif 2021 F# AR
THEFREF, KATAFNFET T2, 417 2nm 55/ GAA T 2.

B iti=, 2022 £
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BF
2021 8H6H
B3k 83: ATRB LGRS
N7 N7 N7P N7+ N5 N5P N3
VS VS VS VS VS VS VS
16FF+ N10 N7 N7 N7 N5 N5
IhiE -60% <-40% -10% -15% -30% -10% -25-30%
HERE +30% +7% +10% +15% +5% +10-15%
BHEER 0.55X 0.58X
BIREFURN 70% >37% ~17% -45% -42%
BT 1.8X 1.7X
B i 8 2019Q2 2020Q2 2021 2022H2

FERIR: TSMC, BFILZH R

FEHBIRARE 220m IR, FE RS FEERRRAREE DI D). 48 L m &
&, FInFET £ T2 rUBVNRTRESE BN B 27 FOPERE R IE 48780, UM EFI AR EE 15 B & 4R
Fto AN E+HiE, FInFET RIEFEFRZARNMEL, RAMBEERELL MRS, FInFET &
IEEEARAR, 7 3nm uig, IR MHRARAE (GAA) RAFMBARIERE. GAA B—FE
NURNRAEESEN, HRBEN IS iHkEM, RNEF FnFET 250HHEZ N8 H
REIRB M, CAA MEERFTZEE RS/ LN PKHE R LR E RBENREB RS ERM
HOmAEN, FIL R FARBUX LYK TE /9 a] PUFE RIS B 5F E MR RN |8 R

£ 2019 FMHA SFF 2, ZEEHHE 3nm XA GAATZ, 5 7/nm TZ#Lt, =
B 3nm TZ P 0mRE D> 45%, ThFEREK 50%, MHeEfRT 35%. =& 3nm GAA filit
BT 2021 FIREEHMAER, 2022 FE57. ET GAATIZHEAERET REBHZ
KA, W5G\EE. JRE. ATEREMEL M.

&3k 84: FnFET 5 GAA T Z3ftt B3k 85: FnFET 5 GAA H&EXJEL

Channel
Gate Gate

Gate Gate
=3
fsil y i y

Channel Channel

Planar FET

FinFET Gate-All-Around

1Gate on channel 3 Gates on channel 4 Gates on channel

GAA(MBCFET™), the Innovation beyond FinFET

! Reduced Operating Voltage (0.75V->0.7V)

Channel Channel ! 3nm GAA(3GAE) PDK Version 0.1 is ready

Gate
- Gate * Enables early design start for customers
* Samsung GAA (MBCFET ™ osheet device (vs. Nanowire)
B‘ 4 * Performance 35% 1, Pow 0%, Area 45%., compared to 7nm
g
s

Channel

Process Technology (node)

BRRIE: =2, AR LSRR

B 1P 5 IR B AR T

BRRIE: =2, A IESHRA

4. REEW

41 AWK

HEBRTIH, SENELD TIENESTFE, ADLFHEKL, BENEEEERFRE,

FRELRBA FIEEZHHENE KBTI, EHRE, BAEASHEH, it
TSR R EE N T, SIREEENKE H 2020Q3 FEELRE TRAZK, £ AT
KMFETHE, FR. VK. OPPO. Vivo TARHYERTH; FKEKRE, HEEN 56 BEX
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RIMRRZITI EIERE, EEURM ZHMEREIR S5C ML, 5C BREVKLRMREL K, 5l
DERNIAE, EFEZ—BADLF. EaEfli, FanEIEEREFNEETH.
B 2016 FEREME K Airpods PSR, TWS Bl #£,2016-2019 FXH T HE LR,

2019 fF[E LR 180.43%, BEEHEM P YA KX & FUEKMIRTT, ARk BRI G ) am hE
BERLER, FREFNERE, ZERERELRK, AERELRE. ARVR X F 5G &
R F4RFE, IDC it 2020-2024 FHFHRT 10 fFA L, KF 7671 HE, BEMN FH.

TWS Z RHRFHR M, SIGUHERBFTIWBEAFT—REKE.

$ShTHE, BEESG. AL IoT. JREBFMEAR, ¥SETIEELIAT—IEHFNRE
B, BARTUHED HEFBRTMIGK. THN AT HRE. BREBEZHEUAE, $
E¥SEEIVERT R BEFERERNITILEARIRE, BEEANTHETHE, Bt
RHAMES. EFSEFERMINAT, SEEF - LEFRSELL, fhiEdly, HEE
PrefkAFR N, MK 5.43%, £— K FINFET #ARBAEFMEKR, TR T 1.5 FAREK
FFREBFR, BN FInFET EREANKRER, AT KESKAEERER, mhAR 292% ; HU
GuE, KERHR. BEME. ERRRAEHALKET 10, BEFXSERE. MRS,
FEUCREER R 20%, WF AR EMMHNE LR ER, BEMS5EN HHEEE
MERKRATE, AREEFVESTHE—DHEL, EER/ES TSR THE =k H2R
BENEE. I, £EHE Foundry RN FSEITIHRFTNIES, |RI\E SEMI Hi3E,
2019-2024 43k 12 5 ~f Foundry |” &5 B 123 MEMNE 161 4, Rrph EAZE M 11
A, REXEEN 8 A, At 1940, SEHHIEHER 50%, FE KB 12 &< Foundry
I F=RE S LLFR 2015 1) 8% E 2024 FH) 20%, F=BiAF| 150 F H/B. HA1IN A, BB
EHE Foundry "7, BAFEFSEFIBHERERLEIIE, BFCHEBERFEMN
Ho

4.2 BWXKE

HERT: WRRM SIWEE;
FFA: PEER PR

4.2.1 FRERH (002241.82)

ABRFEVSOERZSAM LS. SFZBN I STNEEEGLS. BRSHF LS E
B R OEMEGERS/ZIES. HESEH . MESRH (3iK). T&AFTHESH. K& WA
ZRN. R, SIP RARHKBEA. BELEHHS, BHFFRIVSFIE~SBEE
RELEN. BE/XTLEN. HEEHSE,; SHEBEMLSFE~REHE VR ERIIL/AR
BN R BN R ERERETmE 2020 FE A& W 577.431275C ,YoY+64.29% ;
3E)%F5H 28.48 12T, YOY+122.41%; EFIZFK 16.03%, $#FIFE 4.94%. HpEH SHM
122.05 1255, tEk 21.13%; EEER2 A 266.74 25T, f5kt 46.20%; EHEEME 4 176.52 {2
7T, 5 EE 30.57%.2021Q1 /A B SLE E L 140.28 {Z 7T , B LI K 116.68% ; Y3534 FI5 9.66
{Z7t, B 228.41%; i3 &% F5E 6.01 12T, ELLEK 100.85%,

R4 Counterpoint ##E, 2016-2020 &£, TWS Ef i HE&EFRERK, M 918 F Rl K
ZF 2331281, itE 2021 £HKBRE KL 3.10 28], FELLgE 33.05%, TWS EHl &4
BENEZSERBMEN. 1R IDC #i#E, 2020 F££3k AR/VR Wig#ME#Fx 120.7 2%
g, Tt 2024 FHIGHER 728 (2% T, HIKERE, 2020 £ ARVR F&Z L HE 706 7
&, TitE 2024 5, ARVRIZEHBEERHILE 7671 H&. ARVRIEBER I 5GC KRR
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FRF=m, AR1EN TWS EARVR #H R I & FERSZTHEFRFHALENT R K,
RFRIGKENSI5REN

4.2.2 HFEE (002475.8Z)

REFR ISHREASTUNEE—FULNRFR, SEBETEHMNG BHERZHRK.
MY BSUERE, HEBRF. BE. AEER T RAEEZ R FER, 2020 £ 8E K
925.01 125, YOY+47.96%; 3%F)5H 72.25 {Z5T, YoY+53.28%; EFIZX 18.09% , 4 Fl
% 8.10%. ErEE M TF 818.18 27T, Lt 88.45%; AN EE: =R REIEZA M 35.2112
7T, Gt 3.81%; BRELEKMAIBEHAN 28.44 (27T, HEE3.07%; BREK™ M RIFH
A 22.65127T, itk 2.45%. 2021Q1 A BT EU 21019 25T, B EHHEK 27.29%; 13
B3F)7E 13.50 27T, EIELIEIK 37.44%; FIEVIEISFIIE 11.67 12T, [EEEIGHK 30.14%.

ERE TR AT, FRILEAEA NS BEH I BIAE—HLHR, T
FABAR, HEFH. TWS. RESH. VRRE. BT/ESSHE%, BE 56 B B XiR
I, THHERFERK, VRIS RN E, BRAT U SHKAESHENE. B15 158
S+ DR IR RS , 02 T5 (T4 PR ik S HOPR 5 305 B 5 W) 45 3
FRE “HOL B, FIBRAZR, AREITEE “DEMMERE HSERS
MRS, FROEREEELR. BHER. FERESESRIERS. &Rk
. WEEMSA. RSU (BIE5T). ERIBNEATT (TCU) RARMES, FERRMAER,
B R A R R BT MO LIS AR A

4.2.3 thEERE (688981.SH)

NAREIRGGEMNERBEEER LAV —, UE2FE KERAREHE. MEFK. BBE
ESaxE. BELKENTIAEBER I/ . R4 IC Insights ##E, 2020 F4i&5 &K TIT
WHEREN, EHEKRMEEVAFAHZE—. QAN 8 ETH 12 XRTHRBEAIEM, TEA
Z PR 0.35um E 14nm ZMFAT R FELZFEeNENRERERIEEERS

2020 /A EEUL 274.71 {25T, YoY+24.77%; JAE:%FI58 43.32 {27, YoY+141.52% ; E
FIR 23.78%, HFI 14.64% . H @ BN T WS 239.89 25T, 5Lk 87.32%. 2021Q1 24
RISTHE L 72.92 258, BIEHK 13.92%; I3 85958 10.32 258, BEE2K 136.39%;

MIEVARFEFE 6.78 27T, B EE1E K 375.90%

KRFHFRISES 7=, WA 2021 R 12 B P8y 1 FHIA, 8 TrEgy
ROF45FHIB, FREEET 2021H2 EH B HIMAT 2021 £3 BEH AL, 57
YIBRF UMW R H T2, 38 23.5 {22558, B 28nm R E A 12 38~F 8, i1
B4 BHIB, THET 2022 FFHER, SlBIETE, S~ FInFET TE 415 kTR
HIRE, HARREEME, RRT 1.5 5K REFEBRR, SR FnFET AT Z#A
R, RIEEENATERYER R

4.2.4 /A (688012.SH)

AR FEMNEFSERTESEBENTEL . £F-FHE, S1F2MIZ&. MOCVD B &%,
2020 FESTEIENL BN 22.73 {25, YOY+16.76% ; 34558 4.92 {755, YOY+161.02% ;
EFIZR 37.67% , 75 F] % 21.66% . ELih %] HiZ F KA 12.89 12 7T, YOY+58.49% , 5tk 56.71% ;
MOCVD & &K AR 4.96 {Z7T, YOY-34.47%, (5t 21.82%, 2020 /A EFF L3R A 6.40 1
7T, GEWIA 28.14%, 2021Q1 AFLIE W 6.03 12 7T, B LK 46.24%; 3% F))E
1.38127T, [EIEEHGIK 425.36%; #N3EYaRF4F0E 0.1 42T, LK 279.35%.
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R4 SEMI #5148, 2019-2024 Frh E K fEH1E 8 > 12 %&~F Foundry |, FRE G 23K S LEH
2015 1y 8%IBKE 2024 FH9 20%, #ig Foundry | EH BFIGFRE XK NF . & CCP
%% %% Primo AD-RIE®. Primo SSC AD-RIE™. Primo HD-RE™Z =gt H FE K
I—ZRBEPINERBENIHEES %, HRERATHLER, AFSERATHHEEE
AR =L FEE BB IR A 28 IR T EmREHEXITE, ICP Z|1Mik & Primo nanova®
FRESHEEFNESITE,

MOCVD 731, #E&EAERK Y LEDREMNT FILE, Prismo A7®% MOCVD /= LI #t
Bk, RES LED SNER Prismo HIT3™MOCVD & &2 T AL E PRI .

Mini/Micro LED 728 @ /R w55k LED SMER TREIRFHREILK. ZHERBEFME, KR
B HERIRMAELF, ZSNLEDKMA LED NFHERTS M.

5. KRKRER

1. 5G MR FBRAKTNER;
2. Foundry | F= R K FREf ;

3. ERFEEIEME
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53477 I 7 B

EEEPEIES LS BEL ISR EE RGN, USRNIRLASE, M. EMEH ARG FEERIL: () AREFRANEIESRES
FURE; (i) ARESITEZBEFEENRER, HEMERIIRMTESMMANR, (i) ARESETZEABE=7HREHE; W)
FEEEMFEAR;  (v) EXREFEES R RE X, HRSRRE A FHE .

REITPHRGR
BRI ﬁéf\i A RABXS B X ‘E%ﬁu‘%ﬁizﬁﬂ? BIERTE 20%5 L L

H p? IV HIES Mo AN EE S 3k TEA AR AR X B K ! CFR MR 2 05 VA LS
B o | BB | B RN R TS SRR A RIS T 5%~ 2002 B
%7 HIE 6 E 12 D ANAEN T i3RI, thAD: H‘—;}a FE | A RAN A XIS T IR R IR RN E RN T-10%~5%2 E);
PR £ 75 H IS 6 3 124 5 PG A S (5% S FRER A B AR X B4R KEE A R HE B E R - 10% R AT
TR R) FET [ HRABSG T AT I R e TS | T TR R 6 DA TInRILSEE AR LT AL
PRECIBIE N ER . R ARTIARUUR3004E | oy, | BN | FURGUEREIRE T EA ERE Aok 109%0LF;
BoREL; BHMHMEEREHEL; FEN Eé& it | AT E AR EIR A T A R B A K- 10%~ 10% [H];
FNETA R LR & TR R SR 500 fE R M. B | T R AR T B FE B (A - 10%L T

— =

BWIESARAT (UTEHRAAR) BEEHEIESNSHEMESRE SRS FK. AT EREAREAREMEIE R, FREE
HAXERFTHNER TR, FHUARMMEEMAR, MAEEEM & NRENRBAR ARG, REFATBEITH, EETERTATR
B AR IS AEAIHBOLUEMS NEEE AR NN . SFHRER D LA EMEMA. M3 IAMRBKEATIESMRRETITE,
BERHANBFIESMAN, BASNAREHTEFRENMTHMER. EHERFELRESMARSHERENEN, BRFHARENEL
WAL B R R ERIESMARENRG . BARERVHESEBRLAREN, RARRKRE B FERFTENNF. BA AT DBEMIHEM
P (ATERENN) ZEARE, NEZVEMBEN I LDET AR,

FIREFTHHER BRI A8 FAAARE S BROHET, AR FENIESRIR BN MERRBRA SR =EKa); £
BN, AARTREEARETRI. EARMENA—ENRE; FAARATRIESRE2EERFERIIRS. BN, AQBNEREMEE
BAIERLZ HEMN B T B ER, REEN Y BITRHENNERHE%.

FARENEEZET ML BN AEMFEARNSERARR S ARENESRET RN, £AARMXLEE MR BIETHE
ARIE, BARIEFEZEEMRNALZEENEE. AARSIKEEATHEN. QE, EXPHUR. EHEMERBSE, FESIEEME
FMRHBERTIAEL PR EIEH M. EEFMERT, REPHEEXBATEEHEMANRIBRIN, RESFREICHEREMRERESAREH
fEELX. EEMBERT, A28 ARXBRTHEXBABTERIREE —ERF, TEREFSZRENE, BAMEMARERAREDHE
TABFASI BN EMREAE TR E. FRABRIEEEBSAAGEEER, SAREFMIFNREERNIESNFEEREN R INER REPRE. #
BIEFEAIA 2 2R

BHIESRTR. RE—IF .

5 7 75 BF

EEEFTIERAT, BFELTESEEARS IR A TR STINITEHETI S, Wl MiX e NF 1R 4l 2 DU 4HR BT MEMais
B REEMEORRS. B, BAENYNEED A ISR/ EREARTEGEENARE NS B WHABERZNE, BEAEIEDEARE
B AR E— 5 R IR,

BX R EAT

i R 13

Hoih: ESTRARKAIES 60 SHREIA  thih: RYITAELKEEAE 165 SHA S it ItRTIERRKEAESEO S 414603 =
%15 A JE 2208 % KE 23 E

HB4m: 200120 HB4w: 518035 HB4w: 100037

1B 1F LA TR B oK TR Page 43/ 44



RS

P
LECISTEIS]] MINMETALS SECURITIES

Analyst Certification

The research analystis primarily responsible for the content of this report, in w hole or in part. The analyst has the Securities Investment Advisory
Certification granted by the Securities Association of China. Besides, the analystindependently and objectively issues this report holding a diligent
attitude. We hereby declare that (1) all the data used hereinis gathered fromlegitimate sources; (2) the researchis based on analyst’s professional
understanding, and accurately reflects his/her views; (3) the analyst has not been placed under any undue influence or intervention from a third
party in compiling this report; (4) there is no conflict of interest; (5) in case of ambiguity due to the translation of the report, the original versionin
Chinese shall prevalil.

Investment Rating Definitions

Therating criteriaof investment Ratings Definitions

) Stock returniis expected to outperformthe benchmarkindex by
[rigcigl_r: e:gg:lltc;nnsed herein are classified o more than 20%,
into ¢ orlngany ratirlmgs and s:a ctor ratin glsl ACCUMULATE Stock relative performance is expected to range betw een 5% and
(unless otherwise stated). The rating 20%; _ _
criteriais the relative market performance Company HOLD Stock relative performance is expected to range betw een -10%
betw een 6 and 12 months after the report's | Ratings and 5%; _
date of issue’ i.e. based on the range of SELL Stock returnis eXpeCted to underperformthe benchmark index by
rise and fall of the company's stock price more than 10%; _
(or industry index) compared to the NOT RATED No clear view of the stockrelative performance over the next 6
benchmark index. Specifically, the CSI 300 months.
Index is the benchmarkindex of the A- POSITIVE Overall sector returnis expected to outperformthe benchmark
share market. The Hang Seng Index is the index by more than 10%;
benchmark index of the HK market. The Sector NEUTRAL Overall sector expected relative performance ranges between -
NASD_AQ Composite Ind_ex or the S&P 500 Ratings 10% and 10%;
Index is the benchmarkindex of the U.S. CAUTIOUS Overall sector return is expected to underperformthe benchmark
market. index by more than 10%.

General Disclaimer

Minmetals Securities Co., Ltd. (or “the company”) is licensed to carry on securities investment advisory business by the China Securities Regulatory
Commission. The Company w ill not deem any person as its client notw ithstanding his/her receipt of this report. The report is issued only under
permit of relevant law s and regulations, solely for the purpose of providing information. The report should not be used or considered as an offer or
the solicitation of an offer to sell, buy or subscribe for securities or other financial instruments. The information presented in the reportis under the
copyright of the company. Without the w ritten permission of the company, none of the institutions or individuals shall duplic ate, copy, or redistribute
any part of this report, in any form, to any other institutions or individuals. The party w ho quotes the report should contact the company directly to
request permission, specify the source as Equity Research Department of Minmetals Securities, and should not make any change to the information
in a manner contrary to the original intention. The party w ho re-publishes or forwards the research report or part of the report shall indicate the
issuer, the date of issue, and the risk of using the report. Otherw ise, the company w illreserve its right to taking legal action. If any other institution
(or “this institution”) redistributes this report, this institution w ill be solely responsible for its redistribution. The information, opinions, and inferences
herein only reflect the judgment of the company on the date of issue. Prices, values as well as the returns of securities or the underlying assets
herein may fluctuate. At different periods, the company may issue reports with inconsistent information, opinions, and inferences, and does nat
guarantee the information contained herein is kept up to date. Meanw hile, the information contained herein is subjectto change w ithout any prior
notice. Investors should pay attention to the updates or modifications. The analystw rote the report based on principles of independence, objectiviy,
fairness, and prudence. Information contained herein w as obtained frompublicly available sources. How ever, the company makes no w arranty of
accuracy or completeness of information, and does not guarantee the information and recommendations contained do not change. The company
strives to be objective and fair in the report’s content. How ever, opinions, conclusions, and recommendations herein are only for reference, and do
not contain any certain judgments about the changes in the stock price or the market. Under no circumstance shall the information contained or
opinions expressed herein form investment recommendations to anyone. The company or analysts have no responsibility for any investment
decision based on this report. Neither the company, nor its employees, or affiliates shall guarantee any certain return, share any profits wih
investors, and be liable to any investors for any losses caused by use of the content herein. The company and its analysts, to the extent of ther
aw areness, have no conflict of interest which is required to be disclosed, or taken restrictive or silent measures by the law s with the stock evaluated
or recommended in this report.

Minmetals Securities Co. Ltd. 2019. All rights reserved.

Special Disclaimer

Permitted by law s, Minmetals Securities Co., Ltd. may hold and trade the securities of companies mentioned herein, and may provide or seek to
provide investment banking, financial consulting, financial products, and other financial services for these companies. Therefore, investors should
be aw are that Minmetals Securities Co., Ltd. or other related parties may have potential conflicts of interest which may affe ct the objectivity of the
report. Investors should not make investment decisions solely based on this report.

Contact us

Shanghai Shenzhen Beijing

Address: Room 2208, 22F, Block A, Eton Address: 23F, Minmetals Financial Center, Address: Room 603, 4F, No.9 Shoutinan
Place, No.69 Dongfang Road, Pudong New 3165 Binhai Avenue, Nanshan District, Road, Haidian District, Beijing

District, Shanghai Shenzhen

Postcode: 200120 Postcode: 518035 Postcode: 100037

Page 44/44



