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[EUSIC

- A, ZRREDHTDIT THEEE - BINDEF CRRICIEKR, Flo. BEEOHRMNILKICKD. BHTS54
F I —>OIRFEEANDKTF EWDSHSEMENEIES T U TMNZEEZED (CRDLEBE, BEREFREOEEMENCN
FTCTUEICHEFRO> TS, F£feo JOFURE., #RBENFERT T S F 1 — 2 OBEEDEEDTZHZIES
(C K DBNRRFIE RS ZFEREY (CHEE L TUL\D. TUT. HR(E. DX(TZHILES R ITA—A—=232),
GX(OU—=2 RS2 RTA—A=232)aHELTHED. FEATIFE, FRIKEEDIZITLND, —A. Kt
M7 (C K DUMEF Y RO EFEERTIBADEENEZZELUTH D, mRBREREANRLUWLGT, Mm%zl
ELU, ESRAEEL T CENMBEEIRDTULD,

- KRABETEH. YOO bOZORDE. FICHERORIREIMEHD DA TCERRD T S14F 1 — 258/,
FEA-H—., FEOHAEEEIEIT DI EICLOT. ENEDEERENDHIFER D 2HICRII DERER
ZEDCEZBNEUTCEMITDIEDTHD,
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(%) FERRmAIES

FBEREBIESR

¥EERE E &
DRAMT/\A RFHRE—MNEDE Y bHIEDRERZMIA ML —2TH O, I E21—FZ AT LDPRIEAEY . DRAMIF [ERM| TEBROMRFICT—FZHEEL, T =i
DRAM FIBEHIC—EDIITL Y aBA I ZRELETDIEDNFEAETHD.

HrTJUICEENDRE: FPM/EDO DRAM, SDRAM, DDR DRAM, RDRAM, VRAM, WRAM, SGRAM, FCRAM, XE{8IDRAM,
SRAMI(Z, DRAMELR, EREAXEUT, —MMICKDEMTHD. EXTIRILICASOZRAIDOTUY T IOV ITERTT —FZELIETD. COEMSEORIMEG, UILyS1E

SRAM SROBPVWEREMEED L — RAT, SRAMREGRIFPSRAM. MFr w1, J1—23 > AEYUDKDIRSRAMIC/ED T HEUZDRAMTHDSRAMY Ay SEHAERE,
HFTUICEFENDEE: SRAM, Fvv>1450RAM, J\vFJ)\y 77w TSRAM/NVRAM, SRAMKE G EFNRVESE: 51 7)LiRk— b/XILFR— hSRAM. FIFO.
NAND NANDIS w1 XEUR. Bv hD—R(1Ey hEEEFRNELDRVND— RE)ZEHNICEZ LAY, TH. FHRBTENTEIRR. AEUBRINERIETHD. BROMETEE

NV, T—INEY MEOVETIFRL . ASREINCKI O TEINTHESNDIATDOEREAE,

NOR(Z, BROfEFCET —IRIFIDIATDAEY ., COMEEICKD, NORTSYZ I ERERUEATIIIL-T(CET D. WHIHEHRDIHEE. NORISYS 17 —FTIFv(EAE

D7 LA ([CHBMENTNDT —IDERT I LGFMHHE UZETIREE T D128, Z<DEFHREBOSXTLAHIHITDZVro0O00> bO-SPIYroO07O08 Yy BD0SI— RZEIEINT DD

(CIBBNTHD. ZUTILT—FFOF v DNORF/N\Y T —ZDiinFEZEHS U, NORT S Y 21 DT —INREIEITDE X7 ARAMICEEN T SEDIMNE KUY D> 0O— REE
(A= R2v R—A2D)CRBIEESN TS, S XTLATELZ2DEY b2TOJSAFLIFHETEDEEPROMT /A X E(FRED. NORTISv S adEY h@ERICcTOJSATE

BN LW =927 /A RCTOTSATBRICT—IDITOY IFRFEITICH U THEERFZITOLENDD. BRI I LTITIMEZMAIZNORT S v 1(d Ry b

D—F>J. Ty bbby TRy IR, EEEFERE, SESFRTTVT -2 3> (CEoTRMENSHD. FRENTVS.

Other Non-Volatile Memory Non-Volatile Memory (TMEFMUAEUEE) (F. EYv RS2SR T-R(1EY hFELEEFENIDEVND - RR)ZEBOMLIEF TS DA ACELFER LU TESAH. LRSIV

NOR

ZDMDRNEFRMEXEYD RAHMDCENTEDHE- S ZXIAETU I ZE T I AMEFR ML, AEVIBEREITNERMLTHD. EROfFFCEHERDII,
Other Memory HFTVUICEFENDEE: 71 7)LIR— b/ ILFR— KSRAM, FIFOXEY, CAM, FRAM &S KUDRAM - SRAM - Flash - ZDMOMEFEMEXE (CHFTT S XSNBRVER
ZOAMMDAEYD COATTVCEAEIATIUTESYFIITSNBNINTOEREMY - NMERUAEVUZED

Microcomponent IC(d. MCU(X-r203> hrO—3)EMPURAoOOOCYH—1"v NZSOVERRTI . AFTVUICEENIRGRE: PCFvITty K, I/OIR /MR- FVvTF, 05
TAYVIRAFZEAARA—Z T INA XA N —20> bO—3IC, A2 B a1 —FEBMEREIT A —F 1 A7 /)\1 RREDZ AT AH7R— MC, MCU (Micro Computing Unit), €At
MPU (Micro Processing Unit) S FE /a0 R TR BEHESOITASSPO—EBTaH BLAN, ISDN, ES ATV IR EDi@EER TR,

Microcomponent IC
A0 R—x%> KIC

Logic IC Logic ICld. XEBEYUFTNAATEIAMPIOIR—FRD FTERWTSH)LEEERTINA AT, YRAOTOTSZIFREE T« —ILRTOI S Z I TEESNIERFRRAETTSHIL
O=wJ1IC QUEZETTDEM. HTTVICEFNDIRG: BEEBOO> Y JIC,(ASIC), BEOSY U J7 SU(FPGAED) |, FEMERMEIJEESR(ASSP)
7O R—2> MME, BE. ER. BE. 8. S1—FTa Y10, FEEZOMODEBF/I\SA—STIEREHET DR, 7FOTESEFEEICE DTV ZS, BIRES
Analog IC FDMEICERE=NT, BEDEFL/ A XFTRIFIEFH LIS —EFLRN. 7FOJESIERIIBEESICFEEL. BRBX/\SAX—FH /14X, RUT K &iEE. SXUa>R—3%>
Vantwile ROARZEME. DEDBBOZEICKI> THERZIT. WEITIUHENENDDICENRE. BRIESEENICEANZHFTIUT. $FEMEMIF(Application Specific) &FARIE(General
Purpose)h'é 3.
Discrete T AU — MEERDOEERE. bSO RY, T4 AR, DA URGREDE—DHFEFET., & UEHDT /) ANNEEEEGRR</\WI—HNICEFET DAY, Mo+ X5

U— b/ REBUAETEASNDZE. T4 RIU—rF/IARERRT, W<DHIDFT 1 XTU— /A X (E RR(IC(F. MESNRE - RAEERZHEI DR CICEEKRTH

. O
TAATU—F DZ. 5\ A EREE TE > Th, ZNET1 AT — NEBREND,

Optical Semiconductor ATTF o DIVEERDERRG. AT NILO MOZOREBROFEFRY Ty N ThD. DTIVICEFNIER: T4 Mz H—POCCDREDHARHRBGR, LEDY°L —HF - EDFEHT/\
AT T4 H)LHEELR AR TA DTS EAASTHIMIEEEEER.

Sensors & Actuators o Hid. MBS A—FICHELUTCERESEEN. BIISN3DZ. BE. EH. 7. IEE., BE. {tZNEREEMFMNIRKR., hTTVUICEENR2VED: XHEEEXKHFTTVICE

B -—RUOFZOF1TI—4 FENDIA ST AT UIPARA—SCHREDKTEIY FOFI1T—H(E. BRIESICILEL THMIERZIRM T MM T =Nz HT/ (14X
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EMSIAZE : EMSEGMITEDFT LRES X

o EMSLE{I10ttDFELEEDHEFE (20174-20214%F) #LUTIZS ¥ 5T 5,
o 5o LB DRIEIXSERM %8 L TFoxconnh®

.

by 7T, TS T 739% %15, PegatronM2fI Ll F &8 EAISHHIT KR ELEEFALLY,

145 Foxconn(& %) 155,184 175,466 173,018 209,380 213,925 = Hon Hai
= A\
v L 3% EMSJ'_UJ:LT:/I 7@2021 B Pegatron Corp.
21 Pegatron(&iZ) [39,361 44,415 44,245 54,683 45,101 . m Compal Electronics
" Compal ® Quanta Computer, Inc.
341 P e [29,267 32,075 31,750 40,990 44,100 .
Electronics(&iZ) = Wistron
L s 2% M Flex
v Quanta(&iL) 33,669 34,073 33,342 42,628 40,309 et
nventec
3%
54i Wistron(& &) 27,566 29,484 28,441 33,021 30,767 ® BYD Electronics
M Jabil Inc.(Only EMS)
613 Flex(3 > i7R—)L) 23,863 25,441 26,211 24,124 26,041 ® InnoLux
| US|
402 Inventec(&87&)  [15414 16,801 16,223 19,863 18,549 mSanming
M Lite-On Tech
8431 BYD (R &) 5,753 6,191 7,685 10,582 13,807 o Colestica
9L Jabil>k[E) 11,057 12,373 15,422 14,178 13,764 m New Kinpo
H Others
10fz InnoLux(& &) 10,853 9,260 8,160 10,548 12,494
EMS : EFHEROSEEEZL TV i : FHREEFENES & (COMDIAYERE
REL—b. .
Page 8 © 2022 Omdia USD/NTD=20175F30.33 20184F30.17 20194F 30.88 20204F 29.59 20224F 28.02 OM _) I I\

USD/CNY=20174F 6.74 2018%F 6.63 2019%F 6.9 2020€F 6.91 2021%F 6.45
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EMS:ER : EMS_EAIft¥n 07 7L
Foxconn Technology Group(:.‘”“)

o FoxconnlF1974F(ZFHII L. BEICAMZE CEMSTER, 2021FRK R, HAZAKDEMSEETHY. ¥ T 739%,

o FHEEIIXRTHR(Consumer), JL—& — « XA v F(Enterprise). PCRI&E(Computing). EIE&E%ET - E RS (Components) D 4FEEZE DR
AT,

o FEWMSIELIXT Y TILOHP(Ea—L Y b=/ yHh—F), DELLE W= XKFA—h—FHDIZEEXZEHRH,

o BEEHRILCHE, 7T, A—Ay/N BT A)AWGEHRIAHEICEE - AE - Y —EXWGRZEZEZ TS,

FAB LOCATION

(M$) Sales Revenue BEEIAD MK LSEAEL (2021)
China
225,000 *+ Shandong:
Henan:
*  Sichuan:
Shenzhen:
150,000 Taiwan
* New Taipei: Headquarters
* Taipei: Taipei Syntrend
* Taipei: Neihu Telecom Operation
*  Kaohsiung: Kaohsiung Software Park
75,000
0 B Smart Consumer Electronics H Cloud and Networking Products . IR
2017 2018 2019 2020 2021 m Computing Products Components and Others Total : 19}9\““

s : FHREEENE S & (COMDIAYERL
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Foxconn Technology Group (2) Fab Location

China -
Hungary » Shandong:
* Komarom: e Henan:
e Sichuan:
USA % 9 * Shenzhen:
*  Mount Pleasant, Wisconsin h
Slovakia W e
9 « Nitra: ¢ Kutna Hora: v Taiwan ”
9 9 * New Taipei: Headquarters
Mexico ~ 9  Taipei: Taipei Syntrend
* Tijuana Ty 9 * Taipei: Neihu Telecom Operation
* Ciudad Judrez 9 India » Kaohsiung: Kaohsiung Software Park
* Andhra Pradesh: AP Factory
* Tamil Nadu: TN Factory .
Vietnam
Brazil © * Bac Ninh:
* Santa Rita do Sapucai + Bac Giang:

s : FHREEENE S & (COMDIAYERL
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EMSFAE : EMS EAITREDTOT 7 1)L
Pegatron Corporation (&5%)

o PegatronldZ2007E(CEBENDEFIEA—H—THBHASUS (T4 XR—R) OHEEERFIN SHIHL L. 2008F (58I, BEIZAHEFE CEMSTH
¥, 2021 R, EMSTIFTRL2MIICT VX VTSN,

o FIEEZXIERTR(Communication), PCEiE(Computing). RAREH R (Consumer). £ DD EIERERET - EBEEREH(Components)D 4 FX %
E R REHAE,

o WBI%EIE. 7Y TILWPASUSE WS- KFA—N—FFIDCEELTEM, £ERKEL. BZ - FEZFLICTOT. B, BER~NERM.

BEEIA> MK LESHEMARLE (2021) FAB LOCATION
(M$) Sales Revenue
60,000
45,000 @ Q B
30,000 o | B | Vietam | « |
oo + Juarez: * Hai Phong:
15,000 | e
B Consumer Electronics B Communication H Computing Others
0 . &5
2017 2018 2019 2020 2021 Total : 11%"“

s : FHREEENE S & (COMDIAYERL
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Pegatron Corporation (2) Fab location

China
Czech e Suzhou:
* Ostrava: * Shanghai:
* Kunshan:
9 » Chongging:
7 v Taiwan
9 India ? 9 W  Taipei: Headquarters
* Chennai * Taoyuan:

* Xindian:
Mexico - Vietnam
. Juarez 0 O Hai Phong:

Indonesia

e Batam:

it HRBEFERNZE & (COMDIATFEL
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EMSERE : EMSEGI XD O 774 )L
Compal Electronics (&%)

Compal Electronics(&19844F (2553, BEIZAMZEEMSEETH D, 2021FKFR T, EMSHIZETHRLEIMICT VXV T END,

FHEFEFINNVOD, FTLY b, A= T+ 2DOZFEEESZE(SC related electronic product: Computing/ Communication/
Customer/ Cloud/Connect) ,

m5I%lE7 Yy TILPHP(Ea—Lwy b = /8y hH—FK), DELL, V=Z—¢, W2 =RFA—HD—ZFhIDIZEEZER,
AENRIE, FEEEZEZHDRODICTOT7. BRR. BEXICER.,

(Ms) Sales Revenue FAB LOCATION
50,000 BELIA> MIFTEESEARLE (2021)
37,500
Bradil 9
i
12’500 ProvinceR. Kanebo:
0 M 5C related electronic products M Others Total . 9%5

2017 2018 2019 2020 2021

s : FHREEENE S & (COMDIAYERL
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Compal Electronics (2) Fab location

Poland

*  Wroclaw:

Brazil >
* Jundiai

China

* Kunshan:
* Nanjing:

¢ Chengdu:

¢ Chongqing:

Vietham
¢ Vinh Phuc
ProvinceR. Kanebo:

Taiwan
* Taipei: Headquarters
* Taoyuan : Taipei Syntrend

it HRBEFERNZE & (COMDIATFEL

Page 15 © 2022 Omdia
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EMSEAZE : EMSENTEXD TR T 74 )L
Quanta Computer (&%)

Quanta Computer(£1988EE(CEHII L. BBICAHHZELEMSTEETH D, 2021FRKFH. EMSTE C LAficS > F > TN,
FREEF/Y O DOFFRLEESE (Computer product) TH D, 25T EDI’%ZE LB,

Bs|5e(E 7w TILAPHP(E2 —Lw b - JOwH—R), DELL, VZ—&EWDTERFA-—H—ZHhLICEEEER.
HEHSREEE. PE. 910727 (CER.

FAB LOCATION
E I A NS ESBELE (2021)
(M$) Sales Revenue =

50,000 S O

+ Chongging:

37,500

25,000
12,500
0

2017 2018 2019 2020 2021

B Computer products m Other Electronics Total : 4%%

s : FHREEENE S & (COMDIAYERL
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Quanta Computer(2) Fab location

China
* Shanghai:
e Chongging:

9 Taiwan
9 * Taoyuan : Headquarters

Thailand —

e Chonburi:

it HRBEFERNZE & (COMDIATFEL

OMOIA
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EMSERE : EMSEItED 7O 7ML
Wistron (& &)

* Wistron(d20015F [CEEDETIKER A —N—THD Acer (LAY —) DRISEFINSIIZIL TR, BECHATIZEEMSIEEETHD. EMS
i C5e L5fIlC T > F 20N B(20215).

o FREEPI)\VIOD, ANKRBEIUTIV. T4 X T L1 DRFTEFEEEE (Computer, Communication & Consumer electronics) T D . £ARTE LD
93%ZhEb Do

o EXBIZC(EZDELLYHP(EaA—L W b - J\wH—R). FZ., EVWDEARFA—H—ZFLICEEZTERH.

o HAENLLEHER. &F. M. KEEHFICERH.

(M$) Sales Revenue ‘ B FAB LOCATION
35 000 FBELEOIA> MlEESBALE (2021)
f:“';m-ﬂn:
33,250 Mm . :’:
Zhongshan
31,500 * McKinney, X 9
9 +  Talpel: Headquarters
29,750 jvv 9 9 e e o
28,000 + Banglore :
E .
" Por K Vietnam
26,250 I + Tinh Ha Nam :
24,500

B Computer, Communication & Consumer electronics  ® Others . [I¥==1
2017 2018 2019 2020 2021 Total 14&"“

s : FHREEENE S & (COMDIAYERL
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Wistron(2) Fab location

Czech

* Brno:

USA
*  McKinney, TX

QY

China

* Chengdu:

* Kunshan:

* Taizhou:

* Zhongshan:

9 Taiwan

? |

Taipei: Headquarters

Hsinchu: Taipei Syntrend

- Taipei: Neihu Telecom Operation
Mexico » Kaohsiung: Kaohsiung Software Park
* Juarez India
* Banglore:
Malaysia
* PortKlang:
Vietnam
e Tinh Ha Nam :
st FHREEFENZE LICOMDIATER
[ ]
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AN N E/
J7 J L XA
« WROIF7ILATEDT T LT, HEAHIGORESECEKELTHED. CAGR=15%(2015-2021) 782> CTUL\D,

o IDMIPELT 7 I L ATETIE. EEIDMEZEDT LITHAKREZTVD, BRLICTF7ILATBEDS T 7HARELLRRDO>TLND
(2015 : 25.2% — 2021 : 30.4%),

o J7JLRATBEDKRERZL. FEARMBEAOMEZ FE> TUL\3B,
BROT7 T LARRELITHE 20156E & 20215EDE LB @ E SR AETILE

$800.0 35.0%
32.6%
30.0%
$700.0
25.0%
$600.0
20.0%
500.0 9
$ 11.3% 15.0%
$400.0 10.0%
5.0%
$300.0
0.0%
$200.0
$101 -5.0%
$8 %9 °
$100.0
l I -10.0%
$0.0 SRS SRS -15.0%
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
MM : 20156
mmm Revenue of fabless semiconductor companies I Total semiconductor industry revenue = Fabless = IDM QHIJ ) 2021£E
@m@u= Fabless company YoY growth(FEZR AR EK) @mg@== Total semiconductor industry YoY growth(EEZR AR FK) II:EIH OMDIA
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3 ALz —+ L N — N — ~ 3
— T =< JU
HERD I 7 I L AFERA—-H—F LEIFS>F>2 (TOP10)
o 2021FE T 7 I L RFEHRFE EA—H—S5>F>J(F, gIFE(CHEZQualcommM I TH D, HilL\T. Broadcom, nVidia &EKETEZEN
fi<o 10D NKERZETHEKRSNTULND, Tz, 8EB3NT >4 LTS,

m #RDT 7T L ALESE LS T P @201

Qualcomm () 29,333
2 Broadcom Limited (k) 21,041 H Qualcomm
3 Vidia (*) 20,566 H Broadcom Limited
HnVidia
4 MediaTek (&) 17,464 -
H MediaTek
5 Advanced Micro Devices (AMD) (3K) 16,154
H Advanced Micro Devices
6 Novatek (&) 4,849 (AMD)
H Novatek
7 Marvell Technology Group () 4,477
H Marvell Technology Group
. £
8 Realtek Semiconductor (&) 3,790 & Resltek Semiconductor
9 Xilinx (C£) 3,677 m Xilinx
10 Omnivision (57) 2,944 B Omnivision
- Other all 45,633 & All Others
TOTAL 169,928

{Hi8: oMDIA
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«  IDMiiZ DA

NIRRT T R
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IDMTEIE ST

o HRDOIDMPZEDE L, FHEKFISOREEHICHEELTHED. CAGR=9.6%(2015-2021) &> TLB,

o IDMIPELT 7 I L ATETIE. EEIDMEZEDT LITHAKREZTVD, BRLICTF7ILATBEDS T 7HARELLRRDO>TLND
(2015 : 25.2% — 2021 : 30.4%),

o IDMBEORER(L, FEHRMHIRDADRES FTE > TU\D(EEARDA | CAGR11%(2015-2021)).
HARDOIDMTES L ITEE 20158 £2021FE DG LLEB@ ES R XEFTILEI

$800.0 30%

0,
$700.0 25%

20%
$600.0
15%

$500.0 10%
$400.0
$300.0

$200.0

$100.0

so0 TN NN WIS == -20%
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

s (DM revenue s Total semiconductor industry revenue W FE.]
1 20156

IDM company YoY growth(FEZR{ F3K) amg=m Total semiconductor industry YoY growth(EE3RE) F3K) = Fabless = IDM S : 20214

{Hi8: oMDIA
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R DIDMIEZEDA

SERA—H—FE LTS5 2=

-~/ (TOP10)

o 2021FE(CHIFTBIDMIE(CKDFEARTE EA—H—S>F>2J(F. BIECHEEA>TILNAICH D, LV T, Samsung, SK Hynix,
MicronEXEU X —H—N EfiizhHd. BEREEE. 76MOKIOXIAE 104iIdDRenesasHTOP10(CS > T1> L TL\B,

m Company Name Revenue(MS$)

=

10

Intel (K)

Samsung Electronics (8%)
SK Hynix (&%)

Micron Technology (K)
Texas Instruments (3K)
Infineon Technologies (J£)
KIOXIA Corporation (H)
STMicroelectronics (1)
NXP (78)

Renesas Electronics Corporation (H)
All Others

TOTAL

76,569
75,208
36,778
29,019
17,101
13,703
12,948
12,761
10,846
9,935
108,370
403,238

HRDIDVMEET LS T 7 @2021

H Intel

H Samsung Electronics
H SK Hynix

H Micron Technology

M Texas Instruments

H Infineon Technologies
H KIOXIA Corporation

M STMicroelectronics

H NXP

H Renesas Electronics

Corporation
H All Others

{Hi8: oMDIA

Page 25
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ONA7

« OSATHiZDH

NIRRT T R
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HIU OSATTIZEAAEN )

FEITLAV—DIR ’ FETOP 5 (EEENM DT
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OSATERAE : OSATLERITEDFTERIES > F >4 (Tops)

« OSAT LAIS #D7E EED#ER (20174-20214F) ZLTFIIRY .
- St L EORRSSFERZE L T EMISHDFE LTS > F 2T (CEBITIR0N,
- Tongfu (RETEE) M BERYREENIERICK D LAI5ICH T DT LEDIBINENRES L,

+ ASE(Z. SPILHDEEHSEEHD. (FEFS5ERTEBLTCVD. &ikin/\WT—IAERIAW WY T —DBBANORBIRENMER(CIRATL)
Do

OSAT_Efifstt D5 S (M$IRE)

2017 2018 2019 2020 2021 2017-20214
b=
ASE (&%) ¢ 7,779 9,996 10,677 12,334 15,280 96.4%
Amkor () 4,207 4,316 4,053 5,051 6,138 45.9%
JCET (fh[E) 3,532 3,588 3,404 3,830 4,729 17.5%
Powertech (&%) 1,966 2,255 2,154 2,575 2,991 52.1%
Tongfu Micro- 964 1,087 1,169 1,649 2,394 148.3%
electronics(1[E)
E) ASE(IEMSEZEDTT LEZRI. SPLEZED
ABEL—k:

USD/NTD=20174F 30.33 2018%F 30.17 20194F 30.88 20204E29.59 20214F 28.02
USD/CNY=20174F 6.74 2018%F 6.63 2019€F 6.90 2020%F6.91 2021%6.45

OSAT : B8 TIROEHEREEL T SRR R : SHRBSANEE SlcoMDIARR
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OSATEfE : OSATLERTEDFTERES X245 (Topl0)

o OSAT L{71rZETopl0DE L SR LU T (R . ERitimas(CAaMRY (Ciw& UJZASE, BINPIEBIRE TARE <722 ZICET. SAIDHERSE
D75 L EDENZERNEES L 18D T2,

o — . MMIUTBKIUOZDOMICEFTNDT/IRIBEDIEEDKER(FIEKLS (BBVWIIEINEN) . OthersiCEFENDLIMATDFE_LEE (FRA .
TP EICKBITIZOELENAH LTS,

o BRI/ W —SHEIMORRIREEHIT TLREEN EAI(CAIEL TLD,
OSAT_EAi[108t D5 EEH KU b—F)LiiGH#RE (M$SIRE)

1 |ASE (BE&,SPILET) 7,779 9,996 10,677 12,334 15,280 96.4%
(Sm) N—4~)LThIZRIRE ETopl05e L& > 1 7R 2 |Amkor CEE) 4,207 | 4316 4,053 5,051 6,138 45.9%
25,000 90% 3 [ICET Group (HH[E) 3,532 3,588 3,404 3,830 4,279 17.5%
44,000 4 Powertech (&i&) 1,966 2,255 2,154 2,575 2,991 52.1%
68% 5 Tongfu Microelectronics 964 1,087 1,169 1,649 2,394 148.3%
33,000 (TFME. H[E)
6 Tianshui Huatian Technology 1,035 1,071 1,085 1,284 1,902 45.6%
45%
(E)
22,000 o
7 |uaTC (BB) 874 788 710 864 1,471 83.8%
11000 23% 8 King Yuan Electronics Corp. 648 690 848 1,031 1,202 85.5%
, (KYEC. &E)
9  [chipMOS TECHNOLOGIES INC. 590 604 675 819 995 68.6%
’ 2017 2018 2019 2020 2021 o ("E.’,%)
10  [Chipbond(&Z) 606 621 678 793 987 62.9%
| ] TE) em—Top]( e=Top 5
Total (HETE) . . Others 4513 5,350 4088 5,809 8,708 93.0%
. _ . " _ - Total 26,766 28,653 28,156 33,378 43,228 61.5%
7¥) Topl0 : ARICHIF e LAI10EOTIZBEARIC LD S T 7H#ERE (i) >

Top 5 : ARICHIF T LMSHOTBEARCLDH DS T 7H#HE ()
it HRBEFERNZE & (COMDIATFEL
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Research Contents

HU OSATTIZEAAEN )

FEILAV—D ’ FETOP 5 REEMDHT
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OSATEHE : OSATERTED IO T 74 )L
(1) ASE (&Z)

« ASE (Advanced Semiconductor Engineering ) (£19844(C5%37. &E(CALZE <OSATEE., 20184 (CSPIL(OSAT). USI(EMS)%
T (CASE Technology Holding Co., Ltd.5%17. 2017-2021F0O5%F/%i1E U CTOSATSE L&D b T &7 TLVD,

o JEMETH T DKaohsiung(CHIX Chungli (WINEEE) . ShanghaikUEZMNSEBEIR UEWuxi(WINEFRE)FH. §8E. NECTL
O ROZOIMSEBERUEAAR, XL—27BXOS D HR—IVEDRE SV ICERESREFEL TS,
o HREERY (CERSEIR/ \w O — Rl CIREZ el T TUL B,

BhaERL

600,000

Shangh.
* Wi
()
450,000 ™ =
+ Austin, Tx
? Japan L]
300,000 99 Q 8 -
USA Korea .
+ Fremont, CA 9 . Paju
150,000 83%
Taiwan

Legt Kaohsiung:
o ] . ing: Hearguarters
+ Chungli
0
2017 2018 2019 2020 2021

= Packaging m Testing m Others

FET A Mt EEERkEL (2021) FAB LOCATION

clt
I_r
it

Total : 13¥lgm
s : FHREEENE S & (COMDIAYERL
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(2) ASE Fab location

China

*  Shanghai
e Wuxi

USA =
* Austin, Tx

Japan

0 09 ¢ S
s %9 9 8 Korea O

*  Fremont, CA * Paju

Taiwan
Malaysia

* Kaohsiung: Headquarters
* Penang & a

*  Chungli

s : FHREEENE S & (COMDIAYERL
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(3) ASE of SPIL Fab location

China
¢ SuZhou

Yo - -

* Taichung: Headquarters
e Hsinchu

e Changhua

s : FHREEENE S & (COMDIAYERL
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OSATEHZE : OSAT Lfiik
(1) Amkor (CK[E

)

2NJO0774)L

o Amkor (Amkor Technology ) (FKE(CAtLZE < OSATEE., 2017-2021FD5FMZE L CTOSATR LED2AILICS > F TN,
o FEEK)\WHT—ZBRUOFTANBECEFR LTS,

© l:l/E_',\ EF'. 74") t/\ EE. 7[/ /J N EZKBJ:U/—I_\)l/l\jj)l/(LEE d:%gﬁ&,'ﬁ%ﬁﬁbfb\éo

o BEft(E. DO TREURIERDIED. FEBHRA—H—DRTIETHZENU TRITIETRE U TOMIZHETZLU TN TEX—H—THD.

BA RV
7,000,000

ct
o
it

5,250,000

3,500,000

1,750,000

0
Dec 2017 Dec 2018 Dec 2019

Dec 2020 Dec 2021

EEVLI AU RELE

9

= Advanced Products

SR (2021)

® Mainstream Products

FAB LOCATION

Portugal
+ OstravaVila do Conde (Porto)

9

China

* Shanghai:

*  Taoyuan City-T1

* Taoyuan City-T6.

+ Hukou Township -T3
* Hukou Township-T5

Japan
Fukui
Fukuoka
Hakodate
Kitakami
Kumamoto
+ Oita
999 =
Korea
9 9 * Incheon3
+ Gwanglu
* Incheon5
Philippines
* Muntiniupa City

+ Binan Laguna:

Total : 198l

s : FHREEENE S & (COMDIAYERL
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(2) Amkor Fab location

China Py

. Japan
* Shanghai:
T Gitv-T1 *  Fukui
*  Taoyuan City-
£a)
] *  Fukuoka
Poted * Taoyuan City-T6
» OstravaVila do Conde (Porto) «  Hukou Township -T3 * Hakodate
. * Kitakami
*  Hukou Township-T5

¢ Kumamoto

? Q Q9 i

Korea <9
Malaysia = v 9 * Incheon-K3
* Selangor * Gwangju

* Incheon-K5

Philippines ,

* Muntinlupa City
* Binan Laguna:

s : FHREEENE S & (COMDIAYERL
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OSATERZE : OSATLEHRITEND 7RO I7A )L
(1) JCET (fh[E)

o JCET(ZHE(CAHLZE K OSATEE., Ett(d. STATS-ChipPACHEUX(2015F)ICL>THREL. e LIFS>F> T3 ERo T,
o FREEHS(EPE CGEYI. BE, TREH) . S>HR—JL(BIUESTATS-ChipPAC). BEE. &ZREZRBL TS,
o 2019FEF CHRLEBEEEFI BT TULVER. 2020F(C77FO0F )\ A XD> > HR—)LETIRETIZOBEIREZHER UKEANELE L TUL\D,

FECLT AV MEEEEAL (2021) FAB LOCATION

BAAET

38,750

31,000
23,250
15,500

7,750

2017 2018 2019 2020 2021 = Chip Packaging and Testing = Other

clt
o
ot

Total : 6l
s : FHREEENE S & (COMDIAYERL
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(2) JCET Fab location

China

* iangyin - Binjiang: Bumping, Wafer Level Packaging, and Test
* Jiangyin - City East :WLCSP, Bumping, Flip Chip, Leaded
* Chuzhou:Leaded, Discrete Packaging and Test

* Sugian: Power Packaging, IC Packaging, and Test

¢ 9
'

Singapore

b
Korea @

* Incheon:siP, Bumping, Flip Chip, PoP, MEMs,
Wirebond

Yishun:Wafer Level Packaging, Wirebond and Test

s : FHREEENE S & (COMDIAYERL
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OSATERE : OSATLEEEEXNDT7OT7 74l
(1) Powertech (&%)

o Powertech(d19974(C5%Y7. BE(ICAt%ZE K OSATEEE., 2017-2021F0D5FMZE L CTAI(CT>F TN TWL D,
o 2015F(CRNBEEM CIRE. HEBZZIT AN, 201 7F (CIREZHHHE,

o 2017F(CMicronkBETRETIZEH IO T70—-7 (HAR) #BENLFE LEZHE LTS,

« B, HE. BX (EEBEWNT7T) (CRENLZHEEBL TS,

EEXLT AU MELSERME (2021) FAB LOCATION

EREERIL L = .
90,000 7L " .
67,500 9 ? [
45,000 ¢t
22,500 = Packaging m Testing e

= Module m Wafer Level Package
0 Total : 14#lsx

2017 2018 2019 2020 2021 m Wafer Level Testing ® Other

s : FHREEENE S & (COMDIAYERL
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Powertech(2) Fab location

China
e Xi'an

e Suzhou

Japan
* Yokohama
¢ Akita

Taiwan

* Hsinchu-3C: Headquarters
* Hsinchu-3A

* Hsinchu-3D

* Hsinchu-8

* Hsinchu-11

* Hsinchu-1

* Hsinchu-2

* Hsinchu-9

s : FHREEENE S & (COMDIAYERL
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OSATERZE : OSATEREEDTOT 74 )L
(1) Tongfu Micro-electronics(+ &)

« Tongfu Micro-electronics(fFE) (F1997F(CFRILUTE, HEICALLZE < OSATIESR. 2017-2021FD5FHZ@E U CHIICS >
FoOETNTULWS,
o OSATD5E LToplODTEHEDH T, SELEDMUEKRT YT THD,

o ERBIERMFEBITO T b OBBFEEIPFI T, ERMNICROSNICEESMtT Y —. BFRI RIBRZATAT—3 >,

L EA L FRAmARtE > 5 — B&UlﬁéﬁﬁﬁﬂEFAVﬁ—zzUB&UTXFIEWﬂ%E&@mDAﬁ@ﬁnﬁ%j
Sy hIA—AE Lfdﬁ%h‘HBﬂ‘Cb\Zoo (Tongfu Micro-electronicsik—AR—=K D)

o FE. XUV —27ICHRERZHRE L TLD,

o 199745%37F(E [Nantong Fujitsu Microelectronics Co., Ltd.] TEL@(40%EHE)HNHE L TLV/Z, Nantong Huada
Microelectronics.©7'60% &

« 2016£E(CTongfu Micro-electronics(CE &,

BRAART BELIT AL MELEEERLE (2021)

+ FAB LOCATION

clt
it

20,000

16,000

12,000

8,000
- I I I
0

2017 2018 2019 2020 2021 ® Packaging/Testing m Others Total SM,‘F‘—\'—'\
HH  FHLREEFENZS & (COMDIAVER
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(2) Tongfu Micro-electronics Fab location

China

¢ Nantong Tongfu:Head quarters
¢ Hefei Tongfu

* TF-AMD Suzhou

¢ Xiamen Tongfu

?
QE

Malaysia =
e TF-AMD Penang

it HRBEFERNZE & (COMDIATFEL
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FoundrymiiZ o4

- HRDOFoundrymiiz(d. 20158 LF. CAGR=13%(2015-2021)CTRAE&E L. 20214F(C(F. US83,662M$DFI2fE k.
« REXTH. FEAREHRMIGMEZ LEDREZH#RFLTLD,
« FoundryZ2RTH. FLimFEREEN AR TEENMAREAREEITTND

Pure Play Foundry5c L EhF

$800,000 35%
30.4%

29.4% 9

$700,000 ° 30%
a 25%

$600,000

19.1% ‘ 20%

$500,000 9% 15%

8.8% 9.9% ’
$400,000 A 10%
7%

0,

$300,000 Q 2%
$200,000 q $143,924 0%
, $108,284 $126.4 co;
583,66 $111,350 ’ °

49,54 :
P100,000 44500 : e p= ‘= I l l I .
, mll mE mE NN =n N aE NN =EEm ==
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
mmmm Pure-play foundry revenue mmmm Total semiconductor revenue  ==@mmPure-play foundry revenue(fF R RER) % ©==Total semiconductor revenue forecast(FERKEZE) %

Foundry @ S$E(ADELE#EE> TV Pure Foundry : *FEBADRENHEFFIEL TEEEO TSRS Hi#2: omDIA
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Pure Play Foundry Revenue Share (MS)

(Forecast) Pure play foundryﬁii%(afTop 107T95% 3D

Foundry Company 2013 2019 2020 2021 2022 EiFzdbs. FKimiEintalgg/aFoundrydss D

TSMC $31,123 $31,323  $40,600  $51,331 $59,441 FFODEUHAZ < 125, HCTSMClETop 10

Samsung Foundry $12,232 $12,344 $14,416 §17,811 $19,592 DR THES3% 5D T FEEDD.

UMC $5,009  $4,832 $6,028 $7,622  $9,147

GLOBALFOUNDRIES $6,203  $5,890 $4,850 $5,997  $6,990 Tower(320224E & D+ >FJLDFoundry & LT

SMic 23033 52895 53494 54,992 55991 st EFERA, NEMIEAE S FFTUS,

Powerchip $1,655  $1,167 $1,524 $2,370  $2,848

Hua Hong Grace $930 $933 S961 $1,630 $2,054

Vanguard $962 $916 $1,124 $1,573  $1,823

Tower $1,305  $1,230 $1,265 $1,508

DB HiTek $604 $663 $792 $1,053  $1,189

Top 10 Total 7 463,056 $62,193° $75,054° $95887 $109,076

Top 10kt 3 94% 94% 95% 94% 95%

Top 1045V & &1 $4,258  $4,015 $4,043 $5,586  $6,192

Total $67,314 $66,208  $79,097 $101,473 $115,268
HSamsung(I AT UL ZFoundryE UCETE H88: OMDIA
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VEARERE(CBIFR T T SAFIT—
EHERIE C(REEREZRORONRTOEXTHDY VY

c FERERCHITDYTISAFI—>TIE BERE. MBOMBREENRE, BIER
ST+, BE - BWLE, TwF> 0 - RFREOFENEFCBIID, Fe. EFTIEF3D/\wT—>Z(F0H E LT/ Wy o — Rt DHER (C

. BIRERBEOHBMLARUL TS,
FEARRSOEDRN ELAIEERICE SHiZHRIRE

>a>9T1)\ FERRERE FEAREERE
20214F : 12918 R)L (B LHE) (1TH=)
2021€F : 7121 R)L 2021€F : 3141B R)L
S o N2 VIS T+ 1618 RIL TRY 4RIV MesE Lk
NYUTI BRAR - LI ;15313 KL (ZDMhSE - B5) zégclé%?;%é4% L
20214 : 45fE FIL S BT e 20214F : 1148 RJLX + 2,8401=
TYF>0 53 2428 R)L
XBEMb. ISR, EF. F5—. JU—-2J)L—A

BRI 0 20197 642{B RJL

PR IVULIHR, 55X
R LIEME : L2 XA M. CcMPRS U, —45 v M, etc.
BITEME : U—RIL—A. R>FT 4 >0 TAY7 etc.

it HRBEFERNZE & (COMDIATFEL

OMOIA
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RBEUYUR—ENN
RITAE(EUV). BI=E

I, 7nm/SnmDFElE T O ARBEN SCANIRLT —F 225 —@ElF (CRENMEK. EUVA EEimREOEENER DTS, K2, NAND
JSvw A XATEUTIEBEETOCANRLERDERE/EANRT NDORRIRE « TYFIJDEBEMMEL TULD,

GAAYP3DIEE /R EMAN DEM IR CIH Ot X TIZALD (Atomic Layer Deposition)DSEAMNERGF SN TL\D Iz, SEIFFITIE CIFERDE
B(OCFEUTCREZITO IS

I, TOTRELC L DHMAMERIMOE LD B L </2D—I5T. MRFEMHERET77TO-F LT, 3miad. hS2 X5 —DLA
Y—ib. FyvITDEHFEREVDTE. N\ O—TEZSODRMNMEBZESH TS, SEH. BITERECBVLWTHERARNBREEZEIRL., AR
ZEmUT,

FIERBERE FERBERE

(RITAE) (1*=E)
20214F : 71218 RJL (7.8J8H9) 2021%F : 31412 RJL (3.5JkH)
VIS5 T4 s 161{ERJL (1.8J8M) VIS T~

W ==Yk
VR |LF IR REEES « #95E RIL (550(8M) VI TYITRLT 1 IRE

VT wIC ) R S - 91568 R)L (1.79M) 5?5\\?:/:4 > X8
— . voz—/)\JO-/\
HONLIE - pfE : 1531B R)L (1.798F) Vv ICFR4
vV CVD/ALDZEE* : #1362 RJL (1.5JKF)
TYF> T 5% 242BRJL (2.7980) (ZDMEME - B

VIVFIOERE : #1768 RJL (1.99kM)

20214F : 1B R)L (1210/BM)

xBEt. iRk, BR FS5— JU—2IL—A

1K BJL=110.09M

X CVD, # ﬁECVD,:I:te >vIL, 55X CVD, ALD o -
FEECVD, it FFZYI, TSAX HiBE : BIHRESENES & (COMDIAVER
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M2z 3 | Y el o == - i | s = [ =" = BPA
FEARSEREDIHANE (HEFESNW)

o FEARRERETIZ(F1026/K R)L (11.3J8F. 20214F)

o 20UFDEEBHE UTIFEBE. &2, PEHILAK. FEIE20208. 2021F & KRICEMU., HREIDEE SR> T2,

YEFFERERTEEA YEHFRSKEHEMES T 7 @2021
120
100
80 n 53[H
57
: = AE
60 8% “
102612 RJL " B
(11.3JkM "
40 -B)\'}‘H
= ZOAh
20 I
0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 1% R)L=110.098

pFEE mE5ZE nPE sBEX ik sF =Zzofh
HH  FHLREEFENZS & (COMDIAVER
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LI~

CFBARE RITE: VYIS T I12
N AT LFDIVRRBE=RE T IHARR

o YRUILTFOILRIpREZETS(E. 6142 (2020F)H'5. 86718 (2021F) NEE.

o JHEMIZR & LU TR, #EREHTOER ) — BADREOHR MR THDKE. BE. GENKE. 3HEMEITOESHNEERDHI60%Z
b&)5o

IARYD/ LFVILRIEIRERE@2020 RRY/ ULFIILRGRBEERE@2021

oy
= B&
= 33
- B
n TOMI7ZT7

CR=]
= /K
= E[E
w KE
m BRI
= HE
= ZTOMT T

s : FHREEENE S & (COMDIAYERL
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FIEARENS B

2 UVITS T4
LA/ LF D)L R xE

=S

EBmiz>1)

o X—H—RIZ T F7EUTIEKRETEDS T 7H LR, EKA@/IT(&*W%(CE—FL/7Z‘_(2021¢)o

o IRUL\THEA18%. K[EB 13%. HAB 2% & 712D 12(20214F),

R ARYD/ UFIILRIGIRBEFRE@2020

m HARA

mK[EA

m K[EB

m EHAB

JARD/ UFVIIREIRBERE@2021

m HARA
mKEA
m K[EB

m HAB

s : FHREEENE S & (COMDIAYERL
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II'

SEARRYE gi AR UVYOS T T1E
AT W)/ AFv R ETHIGHRIE
o A7 W/)YRXF v G EHFEARIBIREDIEMICKD. 18,0842FN ERER(20214F),

o SHEMZA & U TIEIRFEAT Y BE(Samsung/SK-Hynix) D dd DEE[E H'35%. TSMCHEMRAY /R RIS E X 1T D CL\DIEEN30%. KEHN14%D i1
3HEDIRIT.

27w I/ AF v > EEDIS@2020 257w I/ ZF v S EBEDIBe2021

= §2E ‘ = #E[E

2020%F : e 20214F : e
13,507/ . ZOMT ST 18,80412H . ZOAtE
= AR
= FPE

N
Vi
N

s : FHREEENE S & (COMDIAYERL
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L]~

7 N TR 2L —— T[] i A\ (|
“ERRGE BT LAz : 'J VOZTJ4T%=
— (¢] =] =~
ATYIN| AFv O RENIBRRES T 77
o A=H—RIZTT7EUTEASIHANI3%EME (20214F). ERIOHHMHET DEUVEEDBINCKID., =527 ER.
o RWTHARA 5%, HAB 2% &7123(20214).,

AFYIN/ AFv EETHIBRS T 7 @2020 AFYIN/ AFv UERETHIBS T 7@2021
. mAS>AA . s AS>AA
20205; o 20215; o
13,507{& e 18,804{5F1 < s

s : FHREEENE S & (COMDIAYERL

OMOIA
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L]~

SIEARRNE B LA : AR T A=
FXBE (CVD/ALD ¥) REThiIGiRE

o CVD/ALDTHIZ I EMARERMIREDILKI(C K D 15,7502 (C1ENN(20214F),

o SHEMSZAIE U TIE. KFEATEYBE(Samsung/SK-Hynix)H\dp DEEE (28%) b T TH D, IRUNT3D-NAND ATE U AT 7R EDIEBA IR @misE
e <HPE(27%). FoundrylC KB FEimOw I3 EMNIEERIRETE (19%) IR,

CVD/ALDERETHIZ @2020 CVD/ALDIRET1Z@2021
“ = 5 ‘% % = 85
= P[E f[E
2020&; o KE 2021&;  KE
10,7921 o 15,750{5M Bk

u BRI
n ZTOAT7ZT

= FRM
n TOMI7ZT

XEECVD, fitBicvd, TEAFS v )L, TS5 XYCVD, ALD &it
i : FHRESERE S & (COMDIAVER
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7 3 J s 2+ 0, >t —— T
BRSNS I LAE : R T A=
S B = o —1— 183 -
FiE (CVD/ALD « ) TiGiRE=S T 77
o XA—H—RIZTF7EUTIEKEAD b T 1 77(35%)hMikEE L TLYD(20214F),
o RUWTHRKRA(15%). KEB(14%). A5 A(14%). HARA9%)ETRD,

s

gk =
CVD/ALDERET15@2020 CVD/ALDERETZ@2021

= KEA
"R = HARA
= HARA e
2020%F : « B T
= HARB

n TOA

10,79212M . A58

= HAB

l n T
XEECVD, fitiicvd, TEAFv)L, JS5XYCVD, ALD &it

s : FHREEENE S & (COMDIAYERL

OMOIA

Page 54 © 2022 Omdia



FEYENRBELHGSIEEDIRGTEIANT
FBE (CVD/ALDx) 2%

o #MEBRICVDY T S XV VD TIFEIRIL IC KD HBETNEEFIE. Low-k, high-kEIA\DFENEA TLNB,
o ALDICKBDYEH—IRMIRDOTZBEMNID-NAND T S =1 XEUmmIFERLCEMNLU TLD,

&M CVD/ALDIRE MG AIEHERS
8,000
7,000
6,000
5,000
4,000
3,000
2,000
* i al
0
f#t8cvp TS XXCVD

m2018 m2019 m2020 m2021
XEECVD, fitBicvd, TESF vIL, TS5 XNCVD,ALD &5t
s : FHREEENE S & (COMDIAYERL
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L]~

CEA-S

SERRNS BITAE - TESFSvIL

=7 )Lk R E X ThIGARE

o TEAFZv)LHGE. O IPXEYEERILT DIEHDSiGeMEAIEN. {LEVHEBAROHIZEENS09EMANEME(20214F),
o JHEMZAELUTIE. ATYUEITORERERMIKE(ICKD2021FDOHE - EBEMNEGEZHBHRE T LB Z2KHhiE. RWTEEERD TL\D,

TEAFS vILERESE@2020
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4%
4%
4%
8,000 L] Analog ASSP
m Logic ASSP

6,000 = RF & Microwave

= General Purpose Analog
4,000 = Digital Signal Processor (DSP)

% = Microprocessor (MPU)

2,000 m Sensors & Actuators

= Memory IC

0

m General Purpose Logic

2017 2018 2019 2020 2021
B Automotive Electronics Categories M Industrial Electronics Categories B Wireless Communications Categories
B Data Processing Categories B Consumer Electronics Categories B Wired Communications Categories
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Summary

¢ SKERYF 1 —y WHIRZ MR B < CLEADE, B, 19654 & RTROLEDZE S UTE< R DETSHS, N1
WR(F, BEEEL7FOIEREE (I0) . SYJRAR - SOFILC, FI9)L - SHFIL - TOyS > (DSP) THD, HO—/
IWCESR A ZEH. FEARORIE(L. @*i_C1‘_I5IDMJJ:¥_C‘3550

o B, REMRAZEML., EZRAILARZLTUVD, BRN(CE. VZ7F70/O0>—HDEIX(20174F). Y¥FZ LHOEUN(20214F)

TdHdo
Semiconductor Revenue by Application (M USD) 1% 2021 Semiconductor Revenue Share by Device
10,000 1% 1% 1% - 0.1%
k 0.04%
8,000
= General Purpose Analog
= Analog ASSP
6,000 m Digital Signal Processor (DSP)
m Sensors & Actuators
4,000 = Analog ASIC
= Memory IC
= Microcontroller (MCU)
2,000
= Logic ASSP
= Small Signal & Other Discretes
0 . .
2017 2018 2019 2020 2021 ® Optical Semiconductor
M Industrial Electronics Categories B Automotive Electronics Categories B Consumer Electronics Categories
H Wireless Communications Categories B Wired Communications Categories M Data Processing Categories
¢ & B Hi88: OMDIA

Page 119 © 2022 Omdia ")MDIA



NVIDIA

© 2022 Omdia OM..)IA

Page 120



Summary

o RKEAVIAIZTMEB>AISS (IR EE < FERPE, %37(E. 1993F TIHCEOMDIen-Hsun HuangEKh'iz 5 EiFfe. B,
HEARDOPTHFC GPU ZASTERR(CILR U GPGPU Mi&%EtICF LTS, —fEEF(CEFO> Ea—F([CEHIND
GeForce Y2 J—2IOXF—> 3 2 (CHE#EH NS Quadro FEDGPUNEBERTH D, T&E(E. CUDA(GPURIEARBLA > Ea1 -5 >0
Sy hIA-—L)EUJ—-ZL., AITSEESIL TS, EZRRAE. F—LAMGERLIC. BEDIVT—F—t> 5 —mig \DILK
LUTWD, BiE(E. AFFoundry A —H—AFTFZE U TCWVWBRHRNR T 7T L XBETH B,

o ITFEDELRMKABERE UTIE. Mellanoxtt & Cumulus NetworksttMEUX(2020)TH D, CNICKDRY NDO—DOYV I I &
F—AF—t I —-BEDBRILZND>TUL\D,

Semiconductor Revenue by Application (M USD) 2021 Semiconductor Revenue Share by Device

25,000

20,000
= Computer & Peripheral - Logic

ASSP

15,000 = Consumer - Logic ASSP

10,000
- I l I
0

2017 2018 2019 2020 2021

m |Industrial & Other - Logic ASSP
m Wired Communications - Logic
ASSP

= Automotive - Logic ASSP

= Microprocessor (MPU)

M Data Processing Categories W Consumer Electronics Categories M Industrial Electronics Categories

B Wired Communications Categories B Automotive Electronics Categories
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Summary

o KEAHDVUIAILZTMNB>AIOSS(ICRMAEZE S FERPEE, R7(F. 1969F(C/AD ., FEARRLEERFY(F20094GlobalFoundries& U
THHUE. /I1EE. J7 L RTBESE UT, $EEOERSE(E. GlobalFoundriesE M AF I 7 A VUICEERIEXLTCLND, £
REE. 1>FTILOX86EIOY o070y HBR LUGPUED T OV HREEETLTED., PC. T—F—1>45—. H— A5
@EIFICESRARE LTS,

o A, T—AH—TAH—MITEEBEZLTHED. 20215 (CFPGAEEDXilinxttDEINZFREFK L. 2022F1AICEIRN T T U,

Semiconductor Revenue by Application (M USD) 2021 Semiconductor Revenue Share by Device
18,000
15,000
12,000
9,000
= General Purpose MPU
= Logic ASSP
6,000
= Application Specific MPU
N l
0
2017 2018 2019 2020 2021
M Data Processing Categories B Consumer Electronics Categories
M Industrial Electronics Categories B Wired Communications Categories
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Summary

o XM R+ DAR—T(CAHZESFERPECEABR(EAS S - VARTIVI L), HRISHEICH=ZFDIO—-/VULEETH D,
FRYZIE. 1987&FTHD. 15U I7DSGS(Societa Generale Semiconduttori Microelettronica) & 75> XD ANV > DO EAREFIDE
HHTTTHD. Bt ERTROLEREGN— N IAUAZBLUTHED., BEMIE. BEEMIB. NLATIHhiE. EEESETHISBRE
ANV 21— 3 AL ESR R ZERP. BiEd. BHIBERIUOARFI 7O FUZEFERLUTITDO TLD,

o EFDERMBABHRE LU TIE. Norstel AB (SiC Wafer Manuf)#tDEUN(20194F ). SOMOS SemiconductorftMEIN(20205F) T
D, IND—FEBEXBLURFI7FOJHGEEITESRA@EZR > TUL\B.

Semiconductor Revenue by Application (M USD) 2021 Semiconductor Revenue Share by Device
18,000
2%
15,000
= Microcontroller (MCU)
12,000 .
= Discretes
= Analog ASSP
9,000
m Optical Semiconductor
= Analog ASIC
6,000
= General Purpose Analog
3,000 m LogiclC
m Sensors & Actuators
0 = Memory IC
2017 2018 2019 2020 2021
B Wireless Communications Categories B Automotive Electronics Categories M Industrial Electronics Categories
H Consumer Electronics Categories Ml Data Processing Categories B Wired Communications Categories
& B ratee & Hi88: OMDIA
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Summary

o HRNEBCAHZE S FEBURA—H—TY_—J)L—TDFEMREFITHDY ——1=1>5 05V V1 -3 XTHD. AN— b
JA 2B ZR0IC, BE, EFRMEREITICCMOSA A -t ESRAZREM. 2021FR7E, CMOSA X -T2 Umhig TR 1
7A40%DERAF. Fz. 2021FOHERFERTLES>F I TIMIT. Top20(CADHAZRKRIT DHFERA—T—D—DTHD.,

o ITFEDERIMEARBIRE UTIE. ToshibadCMOSH XA —t > BEEEEIN(20165F)DFH Chd.

Semiconductor Revenue by Application (M USD)

12,000
10,000
8,000
6,000
4,000
2,000
0

2017 2018 2019 2020 2021

B Wireless Communications Categories B Consumer Electronics Categories M Industrial Electronics Categories

H Automotive Electronics Categories B Data Processing Categories B Wired Communications Categories

2021 Semiconductor Revenue Share by Device

% ( 0.6%

3% 2

= Optical Semiconductor
= Analog IC
m LogicIC

m Discretes
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Summary

o RRICAHZE KFHFEBHRA—N—, ZEBHESIUCHIZEFFIDSOHIELTCVWEILRSXFTo /O & NEChS3#ELTULE
NECIL U bOZORDFEERS(CELD T, 2010F4(CEIISNIC, 20214F, HFRFEARST ETTop20(CABDLIAIICST T2 U,
BAERNDHFERT LRSS >F I TEFAISTIORS2MDRIEZRF D, EFHFERTHISZS 75> F 2T T RAYDInfineon,
AS I DNXPICIRS 3 & UTEFHBIGID—AZ LD, FICEHEH NI TEIERS T 7D3EIZIED I THD. NAXAI>THH
FRTT7MICTHD. BEHREMNAZEDRENYA D2 DOHERS T 7 EINXPIORSEFR 2L THD

o IEEDFIIMRAIBIRE LTI, Intersil$1(20174). IDT(20194). Dialog(20214) MEINTH S
Semiconductor Revenue by Application (M USD) 2021 Semiconductor Revenue Share by Device

10,000

8,000 = Microcontroller (MCU)

6,000
4,000
2,000

0

2017 2018 2019 2020 2021

= Analog ASSP

= General Purpose Analog
= Analog ASIC

= Logic ASSP

= Discretes

m Logic ASIC

= Memory IC

= Optical Semiconductor
= Microprocessor (MPU)

m General Purpose Logic

B Automotive Electronics Categories M Industrial Electronics Categories B Wireless Communications Categories

H Consumer Electronics Categories Ml Data Processing Categories B Wired Communications Categories
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Server form factor

Blade Server Tower Server
RaCk Server Contains multiple independent compute nodes in S|ng|e server in an enclosure
a single enclosure which is upright and
* Shared Resource Blade: individual compute designed for standalone
nodes contain CPU and RAM; power supply, deployment; motherboard
management modules and physical network typically compliant with ATX
interface are shared specification

Single server in an enclosure designed to fit in

data center rack soureesntronicscom

* Branded: rack server hardware and pre-
loaded OS software supplied by a single
vendor with warranty and support

Edge Server

Server with depth of <500mm,
able to withstand short-term

*  White Box: rack server hardware with OS ourcer PEmap oo ope'ra.tmg tempe:ature
software sold separately and supplied by . L R varlatlon. of 0_55_ C and non-
different vendors * Density Optimized Blade: individual compute condensing humidity >85%
nodes contain CPU, RAM, storage,
Opnen Com rver management modules and physical network
? i interface; power supply is shared; compute Hyper Converged Infrastructure (HCI)
nodes are typically 2U x % shelf units Server including compute, network and
e Servers certified storage, with integrated software stack
i by OCP as OCP providing orchestration and virtualization of

9 accepted and OCP
oPEN inspired

INSPIRED

compute, storage and network
supplied by a single vendor with
warranty and support

Source: Open Compute Project
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Server Market Segment Definitions

Hyperscale CSP

Tier 2 CSP

Market segment description

Companies that fall in the segment

Provide IT and communications services over 3rd
party networks.

Operate data centers totaling to >3 million square
feet.

amazon
~—
A= Microsoft

Google

.....
BaichaE

Tencent i&ifl

Alibaba Group

Provide IT and communications services over 3rd
party networks.

Operate data centers totaling to <3 million square
feet.

i
i
&
<

:’- @ HUAWEI Cloud
‘ salesforce ou
Linked [T})

WORACLE' Uber workday. rackspace [PACKEL

W g fHae vy =P

JD.COM YA :]'APAN QFXE
NETFLIX <3 Dropbox ..

'\-_‘__ OVH com meituan.com D|NG[|,EJU”

Traditional telecommunication network providers
including MSOs and mobile carriers. Typically
own the last mile.

(@

unlcommanilﬁ TATA COMMUNICATIONS c,nc'mat’ Be"
ve"zon\/ BT e 7€7€ﬁﬂl€ﬂ ' CenturyLink- Sprint @ ‘
- ‘ TaIkTaIk >
? *f! @Deutsche \” m.% vodafone
ciaTecEfOM T o kom orange’ HUAWEI 5.7432%3% TURKCELL

S ATET e 0‘8‘0 @ NTT "I;

Sesnl o --ICIZE

Provides products and services to target markets
such as healthcare, education, transportation,
manufacturing, hospitality, defense, retail, etc.

LLOYDS BANK ’g‘ﬂX}

Banking HSBC
CRED@ Redmayne

Diversified Financial ™™= Bentléy

Education QE E%‘ﬁ"ﬁ%’f

Governm entgg Camden |0 1

. INHS|
Health Services creat ormond street

Manufacturing
OthefaREENFEACE” m equitu

RetaiWalmart

i . o
Serwces)m,man {:’HE%HHG

BOEING ﬁ backard
ewlett Packa
SAMSUNG Enterpnse

@ i
Hilton SEA WORLD : w =

NODCKIV!S

- i use Transportation e
Includes government. Hospital for Children (-~ Gl Mo P ﬂ%atﬁlx:" e s
Insurance Eoveviiors UtiIities S|
i
: . Y EMERSON Q?ﬁ‘éﬂé‘féﬁ”&%
Admiral TRAVEL INSURANCE
Hi88: oMDIA
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Silicon Analysis

Servers shipped with general purpose
graphics processing units (GPGPU); does
not include GPUs for video

Servers shipped with field-programmable
_ gate arrays (FPGAs), includes PCle form
by CO processor factor with Ethernet ports for FPGA
clustering; excludes I/O cards used to
connect servers to an Ethernet network.

Servers shipped with Tensor Processing Unit

Servers shipped with Habana Gaudi, Goya,
Graphcore IPU, AWS Trainium, SambaNova,
other Neural Network Processor (NNP),
Machine Learning Unit (MLU) etc.

{Hi8: oMDIA
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Server Location — Edge and Non Edge

Edge locations are those with maximum 20 milliseconds (ms) round trip time (RTT) to the end user device, machine, or application

Security and Governance

®
e Application and Services Marketplace
ﬁ& Operations Management

Orchestration (control plane)

= B =

”~ - O = .

- - \ —— Regional DC
> -

Central DC

QO =

Q —

ojojojo

— 2

m
a'ﬂh
289
==
o|ooo

IOOOO

|_| IIIIII III|I

5ms Edge (Far)

20ms Edge (Near)

¥ 3
v

e Service provider telco: Telco IT-operated sites including COs
and regional DCs and leased space in colocation provider DCs
* Service provider cloud: CSP IT-operated sites including leased

space in colocation provider DCs

— Hyperscale: Operates data centers totalling more than 3

million square feet

— Tier 2: Operates data centers totalling less than 3 million

square feet

e Enterprise edge: Enterprise-operated sites including branch

offices and regional DCs and leased space in colocation provider

DCs

{Hi8: oMDIA
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Server Market Roadmap

Cache-Coherent Interconnects

. New CPUs will support cache-coherent
Highly Parallel Compute interconnects like CXL and it could change the
Specialized co-processors and multi-processor traditional von Neumann architecture of servers.

systems become the norm PCle 6.0 64GHz ramps

2019-2020

025 and
Beyond

Rise of Co-processors Multi-chiplet
Use of co-processors for HPC Processors Spread

and Al and ML ramps Multi-chiplet processors and SoCs

HPC to go Quantum

Quantum computing moves

made up of independently from labs to limited

manufactured silicon dies become commercial deployments for

more diverse, integrating CPU, co- HPC workloads

processor, and memory ICs {Hi8: oMDIA
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Global DC server compute demand driven by loT, Al and ML

200%

150%

100% <3 Dropbox

You [T .
50% @fmnw , w !

——Physical Server Shipments (Growth)
——Demand for Server Compute
—Smartphone + Tablet

—Smartphone + Tablet + loT

Smartphone and tablet
adoption drives high growth

Server shipments growth ~ of compute demand but

utilized servers

-50%

Smartphones saturate,
deceleration of compute
demand and multi-tenancy
continues to drive better
server utilization

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

loT and connected devices,
Al & ML drive extra pull for
DC server compute as multi-
tenancy saturates

{Hi8: oMDIA
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L 7= =~ = R
DC Servertbfaiik £ (&, 7%(CAGR:2021-2026) & A
o DChiZld. BEIR—X(CBNT. 2021FHERRNEDHENS—BFFHAD UMY, 2022000, 5. X (CREE RIAD,
o T—AKS T4 wvIDENMICLD. DCServerEE (F5lHi=m< . SEBEREXRIAD,

(unit)
20

18
16
14

1

N

1

o

(o]

)]

S

N

DC Servertti &b m)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

B Edge server H Blade W Rack B Tower B Open compute B Hyper-converged infrastructure (HCl)

140

=

120

100

8

o

6

o

4

o

2

o

0

DC Server5s LT E)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

M Edge server M Blade M Rack ®MTower B Open compute M Hyper-converged infrastructure (HCI)
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DC Servermiiz (. 5 LT CRIEREALE + 25%. FEHEME + 16%

DC server revenue by form factor

$30,000 3022 QoQ| YoV
(SUSM) (%) (%)

$25,000 Blade 52,712 30% 39%

Rack 520,274 3% 28%
520,000 Open compute 52,814 -11% -4%

Tower $379 32% 20%
»15,000 H d infrastruct

(Hyé)lf)er—converge infrastructure $1 302 11% 38%
510,000 Edge server S121

Total $27,602 4% 25%

$5,000
Source: Omdia © Omdia 2022

Revenue (USD Millions)

0 Key takeaways
3Q21 2Q22 3Q22 . e .
e 3Q22FT. MBFEIAZ bR THEE(ILISHSHEET. DFERSHEISHEEZE
m Rack B Open compute WA ERS TULVE
B Blade B Hyper-converged infrastructure (HCI) o ASP(FEHEIM)(FESICLR. BRIV IXEBRIXA D LRICIBEDTH
Do
T Ed . .
o omdia o Reee server © 2022 Omdia 20234 (3. DC Server®ASPIH., (FFHEEL S TR,
tHi8¢: oMDIA
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Hyperscale CSP(Cloud Service Provider)(&. DC ServeriizZzz=5| L CLY<

DC ServerSBEE RS 1T 7EIM

unit
( 10024

90%
80%
70%
60%

50%

40%
30%
20%
10%

0%

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

B Hyperscale M Tier2 M Service provider:telco M Enterprise

CY21-CY26 CAGR server unit shipments

Enterprise -1%
Telco 2%
Hyperscale cloud SP 10%
Tier 2 cloud SP 9%
Grand total 5%

Key takeaways

* Hyperscale CSPsDEs it &Sz i (FER (CHERR T D & F
EHEns,

 Tier2 CSPO—/\—ifEF. Ty E1—5+
>, AR&VR. IoT, &SIUEDMOEIECBURRTS
D—200— ROFBEICESISNT. 14%DCAGRTHY
R93LFE
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Arm_ OtzwHht, DC Servermhiz CHEE/\

e Arm-based serversld. CY26 CHEISNIEIRTOY /-1y bD
) 21%(CEETZEFH, FTUVWBROFEREFTUVLArMA—-IXDCPUDIE
DC Server- CPUY LD BIS T P &Em) RICETHEEE

(unit) \ \ . N
X86\— XD —/ \— (IR & L TCY26T —/ \—D78% Tild 4%

100% °
HHTWD, x86HFTTUANTIE. 1 >F )L EAMDHAEREIRIE

90% (CHD. FE., AMDOREL TUL\B,

80%

* Going forward:
70% © — AmAR—XDCPUL IS AT LHMELEAKR- Amazon
0% Huawei. Ampere MarvelD'5E& L. NVIDIADYZ A,
. FE/z. Microsoft&ByteDanceTBArm CPUMD 1R IME(C

50% . BDO#HA TS,

40% — Drivers:

30% o AMY I DT 77T AT AE. AWS, Oracle. Ampere.,

NVIDIA. =5(C(EVMWare, RedHat’d EDIT>A—TS5A XV T

20% ROT RG-S ERSREIRLUEZIT TS,

10% < AmMMS. FRIB0%DMREE L & REIBO— RXw T ODIRE

0% FIANRNG DT,

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

o HEEZOAMEENLAR-VS x86XIHTDIZ8.,
EARM HEPower HESPARC ®Ex86 ®z HOther

¢ RISCVR—ZDCPUNAMDREB @ E U TEZ A,
HiE: omDIA
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Co-processori& &k dDDC server(d. 2026£E(C4.8MunitHi{ag/\

_ - "HI<, ¥V
' DC Server- Co-Processord -f T 5> T 7 ) Tesra(dCo-processorfB NS A L. BHFAFA N ——>TFvID1%
(unit) TFODAL. EAH.

0% o AIEMLIZE, EERITIENTIRRIMFARIRT Oy B Dmhiaz
so% 5,
0% « Co-processor D/ T A4 —< > AWV A& (CEfE,
60% « Co-processor DA TS 3 HBZX HlTTULD,
50% » PCleX-1 v F7&fi X 7=Composalbe compute(c kD ZwIRDI>
. Ei—-F+4>0. AbL—20 Ry hD—F20 SXU'T3T70O
’ LY B—DT—)LZRE ) — RCTIL—-TTE D8, BREDIR

30% BN E L,
20% - REBMEEERE(C KD, BEREOTOy Y —ZRE(EA,
10%

o, NN HES EES NN WS =y = =B = =

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

B FPGA m GPGPU EmTPU B Other B No co-processor
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Edge Server(d. pxEZ#Htl(720265(C4.8Munitiifa/\

o 2026&F(cHEENSY—/{—-D4.8Munit (28%) Edge Serverti?d n
- EREISFR RIS
o Cloud Edgeld2026£E(C15%% 553 DC Server - BREIHPRAIS T 7 B

e Telco Edgel$20264F(23.5%% &i5H3 o

» Enterprise Edgel32026£F(C9.3%%Z 53 o

80%

e Factors driving our forecast include: o

o IoTT7/\AADELAEHMENMEL. EIE. FIH. YR—b B&L °o%

UBCEZMOsCELANOI E1-T1 I E o

o ESRATOTRZNEL. FHEINZERKIT DIHDUTILIA L 1o

DITEAIDZIE 0%

o 3RS =LA AR / VREBEDFRUWHEEBY—ER, 20%

o Telcold, (B VT —2aV (93T R1I-—H—DEK 1
0y - o - == = _— - _— —

(:}I—E\i_c t E}Eﬁjx h&ﬂ&%jét&)(:\ ?\“J I\U—O%HEi%ﬁ'ﬂ:B 2018 2019 2020 2021 2022 2023 2024 2025 2026
JMRIEELTUK

X

X

x

X

X

X

x

X

X

M Enterprise-Edge M Service provider: telco-Edge M Service provider: cloud-Edge H Non-Edge

¥ Edge Serverld. 2018FENSEA NI
8 oMDIA
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DC Serverthizse EIF= 177

o 20214FdDDC Servermiiz(d,. 5lfcEWhite Box Vendor(ODM Direct)> 1 77HNo.1TH B,
o BIFIEEUTE. XA—HT—RIZ T 7EEICKSRZETIRL,

DC server revenue market share

DC SERVERFTE LIF S T 7 @2020 DC SERVERFE LTS 1T 7 @2021

B White Box Vendors M Dell Technologies M HPE MInspur MLenovo M Other B White Box Vendors M Dell Technologies BHPE MInspur MLlenovo M Other

{Hi8: oMDIA
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DCA ML —= FH

What is a Storage System Unit? « DCARL—: J—/\—DHBICH BT —FREWE. T—)(—DRETHDX
ML= XML =D& UTRARDY —/ (—BEERL.

o TARITLA:1EHDT X RS+ (HDDs & SDDs) =58 L T. ABEDT +
A EUTHIHE=N D #2s - ilt. ERHOO> MO—SOYV I RIT77(CELDT
HliEHl=NTLB,

— HDD. SSD. FXZIFTDOMSZEHUICATE RS I
- BEDT A R RSAT LA ZBBI DT EN TS, KRBES T LDBAERFEAL500 R
SAT/7LA

- PLASRFAG ARL—20> bO-SFRER M —TcPuEN L TRITENS
- 7L bO-3d T-HZIBINT DEEZHIHI DY T T 7HIEHETNTNS

o HA3R(JBOD & JBOF): 84X DHDDY>SSDZ 1 D(CER LD THATED L S (C T B,
RSATBLAPSYITIO0-Tv. AL =202 bO-SEEFNR0
A IT>oO0-2vERIJOCYBEEFNDIHENHD.

24 Drive

90 Drive JBOD Netapp
JBOD
Multi-Tray Array (Rear View) SuperMicro

{Hi8: oMDIA
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DCA ML —=M93%8

Array (Data manipulation CPU and memory (virtualized))
Capacity-optimized (All HDD)
All flash performance (All SSD — SAS/SATA
Performance-optimized (All SSD — NVMe)
Hybrid performance (Large & Med-scale Mixed SSD & HDD (commonly 1/3 SSD))
Cost-optimized (Small-scale, Mixed SSD & HDD (commonly 1/4 SSD))

Expansion (No data manipulation CPU and memory)

JBOD (SAS/SATA connected, mixed HDD and SSD, but mostly HDD)
JBOF NVMe (PCI/NVMe connected, all SSD)
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Core DC Storage taxonomy by media used

Capacity-optimized
(All HDD)

Platter
Spindle

R/W Head
Actuator Arm

Actuator Axis

Actuator

HDD

3.5” Nearline
2.5” Performance
(2.5” ramping down)

All Flash performance
(All SSD — SAS/SATA)

Controller
Printed Circuit Board (PCB)

DRAM cache
(not available on all SSDs)

NAND Flash chip
or silicon wafer

Firmware
(software programmed
into read-only memory)

Performance-optimized
(All SSD — NVMe)

JBOF (NVMe)

(All SSD — NVMe)

NVMe Form Factor

EDSFF €15 [m i

(without carner) I; o — o% (without carme: |

EDSFF E1L 'K.\m
Long .

(includes carmer) L ;’

PCl connected NVME

{Hi8: oMDIA
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DC Storagemii5 7 HIEHE]

o AN =TWI5E bSOy ISIENNSFEMERMRISRELED, 51 LOLEBTI A MORENRIAFNS,

o HMBIT(L. Hybrid Performance(SSD/HDD:E®: )z /0NCii5ZZES|, £z, NVMeN—2451TDStorage THndIBOFE5I Sk RNRIAEN S,

DC Storage Unit Shipment Forecast

BA

L

il

DC Storage Revenue Forecast

J||||”I||

B8h

= JBOD B Performance-Optimized

B Hybrid Performance m JBOD B Performance-Optimized m Hybrid Performance

B Capacity-Optimized B Cost-Optimized M JBOF (NVMe) M Capacity-Optimized B Cost-Optimized H JBOF (NVMe)
M All-Flash Performance
M All-Flash Performance
Source: Omdia
Source: Omdia
Hi88: omDIA
[ ]
Page 149 © 2022 Omdia OMDIA



Cloud SP(Service ProvidenNh'izzZ5U. 2026F(C(F50%%Z 58D

DC ServerSBEBF/BIA ML —S T 7EIA
CY21-CY26

100% Traditional Storage CAGR
90% Cloud SP 16%
80% Enterprise 11%
70%

Comm SP 11%
60%
Grand total (all external storage) 14.2%
50%
40%
. Key takeaways
20% e Cloud SP W& AD>17ZIES
10%
. N o - B . . . . . - e Cloud SPDO5E_E>17(d. 20204(CEnterpriseZziB X e

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

o Comm SPHHi5Z2ZE5ILTIKEHD,

H Cloud SP ® Comm SP M Enterprise

{Hi8: oMDIA
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DC Storagemhiz5c LTS

o 20222 dMDC Storagemiiz(E. 5l#E=White Box Vendor(ODM Direct)®= T 77/H'No.1 TH B.
o BIEELLERC. Dell EMCHETFZ T 7N TR TLB(AMRAT B,

External to server storage revenue market share

DC STORAGETI55G LTS T 7 @2020 DC STORAGETHIZ5G EIFS 1T 7 @2021

W White Box Vendors MDellEMC mHuawei M NetApp MHPE mOthers B White Box Vendors M Dell EMC B Huawei B NetApp MBHPE M Others

{Hi8: oMDIA
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Cloud ServicefFiEa 4~ -

» £2Cloud Service7O\AS =41
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D3RS —EX EHE

« Infrastructure as a service (laaS): DC3%f@. H—/\—. Rwv hkDJ—0, AL -, T—HIXR-X, XY hTJ—=T (LA17"—4)
PIUT—2 3> RNEFENDN. CaasSITESENIR0N,

o Cloud as a service (CaaS): 7T U —> 3> DOFERTRERIRMIZIEDT, H—/— RV T—0, XKL= 5K
OSH'EFENSD,

« Platform as a service (PaaS) : 7T U —< 3> ORF - EITREBEZIEHBIBDIEDT, 7ITUs5—>3>5 A LRI RV
IjIT (WEb'U'_/ (_\ ?_QN_X%EE:/X;A) \ -U-_} (_\ ;?\\y I\Ij_g\ Z I\I/_y\ Oalj HOSb‘§$n5o

* Colocation services : ' —/\—oRw ND— U7 RIE T DCHD. BEBFERPEERENBESNIEAR-—AZR M I —
EX
- Physical Facility: BAN. 5. SHEl. YRR CF 1T REZZBR UCAERRIRIE
- Interconnect: ITHERZIMIBRY RD—20, FvUJ7. ISP, 50 RTO/\AS —(CIEH T DIZHDBERE
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Software as a service (Saa$) : BBREIE> X5 A (CRM) |« BESIRFTE (ERP) « OS/RL—>32, TFa1UT . BE
BT O ST, ESRADIREDT TV - 3> iRfET3H—EX,

Collaboration: X—JL. SharePoint, =& (EFA. BFE. Web) . F—AOS/RL—23>. UCaaSIREDY —)L

Security: NR—Z RIFZAT DA —)b. WebT7TUT—23>T7AT7IA—)b. 2T 2YTFa1 U5+, IDS/IPS. DDoSHEHl. SELRE
BRI E FEND

Virtual desktop: JE— b —/\— L TEMWET DIREFT X b TIRIEADUETE— RO MY TA 25 —-T 1T —X%=1EH

Business analytics: BAR M. AR, URXIODHANEEND

SaaS other: EER B> X A, REERTH. Ry ND—IJEBRENEFEND
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Subscriber Managed

— ==
EFS

(3)

- H—EXS14T 5

Off-premises cloud service and colocation service definition

laas

App Logic
App Data

App Runtinve
App Middieware

Cloud 05

Management

L4 Apps

DB Services

Virtualization -

Servers

Mebwerking

Physical Facility

Subscriber Managed

Provider Managed

Fire Protection
Physical Security

Caas

App Logic
App Data

App Runtinme
App Middleware

Cloud OS5

Management

L4 Apps

DB Services

Metwerking

Paas

App Logic
App Data

Subscriber
Managed

App Runtime
App Middleware
Cloud OS5

Management

DB Services

Virtualization

T
Provider Managed

Servers
Storage

Metworking

Colocation Services

Provider Managed

:

App Logle
App Data
App Runtime
App Middleware
Cloud OS5

Management
L4 Apps
DB Services

Virtualization

Metworking

Cloud Providers

Interconnect

Provider Managed

{Hi8: oMDIA
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Another complication with quantification of the off-premises cloud service market comes from the architecture used to deliver these
cloud services, which is often also used to categorize cloud services. We prefer to keep the categorization of cloud services (laaS, Caas,
PaaS, and SaaS) separate from the architecture used to provide the application to users. We define 4 different off-premises cloud service
architectures:

Public cloud: l1aaS, Caa$, PaaS, and SaaS delivered by a service provider using shared infrastructure
Off-premises private cloud: laaS, Caa$, PaaS, and SaaS delivered by a service provider using non-shared infrastructure
On-premises private cloud: |aaS, Caa$, Paa$S, and SaaS provided by the enterprise using their own infrastructure

Hybrid cloud: laaS, Caa$, PaaS, and SaaS delivered by a service provider from an off-premises public cloud in conjunction with applications served from

the enterprise’s on-premises private cloud

Off-premises hybrid cloud: 1aaS, Caa$, PaaS, and SaaS delivered by a service provider frr= - —~~*+~-~yith applications

Cloud service architecture

served from the enterprise’s off-premises private cloud
. e ege . . . Hybrid Cloud
With these definitions for off-premises cloud services and cloud service
delivery architectures, we can now track market size, onFremises orpremises

provide accurate forecasts, and estimate CSP market share.
=

{Hi8: oMDIA
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N /= — X W >~ = N
Cloud Serviceld. 2026FEZE CTCAGR17.4% CRxE 9 D & FHI(CAGR:2021-2026)
«  Cloud Serviceld. BEDODY—EIXFEENAZTLZRBENSATT L ZRBDOY — EINBITESNREZIR,
- HB—-—EXFATRITIE. IaaS(Infrastructure as a Service). CaaS(Cloud as a Service). PaaS(Platform as a Service).

SaaS(Software as a Service)D45 1 THHD. SaaS&laaSH'K168% %z &b D (20215 ),
() - ° -~y
Cloud Servicegfrj Euil]rﬁl Cloud SEfVlceg‘rj E“‘/I 7
__$1,000
.(;,Cl 100%
S $900
= 90%
$800
80%
$700 70%
$600 60%
$500 50%
$400 40%
$300 30%
$200 20%
50 s e e o o o o o o o 0% _— _— _— _— _— _— _— _— _— -
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
H Infrastructure as a Service (laaS) B Cloud as a Service (Caa$) W Infrastructure as a Service (laas) ® Cloud as a Service (Caa$)
M Platform as a Service (PaaS) B Software as a Service (Saa$) M Platform as a Service (PaaS) B Software as a Service (SaaS)

{Hi8: oMDIA
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Cloud Serviceld. tHigkEIT(ENorth Americah‘\thiz = ZE5|

- Cloud Service(d. &gt (CKEKEZXIT TS,
- WHEEULUTE. ERMEZ(CAGR19.1%). £ 177(47%@2021) EEB(CNorth AmericantE <. TE&EZESI L TUL\S

H . ~
thizg Bl Cloud ServiceEhm thizg Bl Cloud Service> T 77
41,000 100%
z
8 $900 90%
5
$800 80%
$700 70%
$600 60%
$500 50%
$400 40%
$300 30%
$200 20%
$100 I I 10%
S0 - - - (S L — L — L L 0% _ — . T — - S — L L
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

B North America H EMEA M Asia & Oceania MW Laten America & Caribben ®North America WEMEA M Asia & Oceania M Laten America & Caribben

{Hi8: oMDIA
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Cloud Servicethi=> 1T )7

- Cloud Servicel&. Microsoft. Amazon. IBM. Salesforce. Google/d EXKETENTIZZZES|(¥143%=ZEHDHD).
- TaaSTha#EL\Amazon. laaS. PaaSTh#El Microsofth'258 T B,

2H20 2H21

All others
60%

Workday
3%

Oracle
4%

Salesforce
7%

16%

Microsoft
10%

Source: Omdia © 2022 O Source: Omdia

All others
58%

Workday
3%

Oracle
4%

Salesforce
8%

13%

Microsoft

14%
© 2022 Omdia
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b SSVAN

BA R

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

2017

— AEhERKLRENE : AW FEwY

A B )= ZADHILEY IR RS (S,
H—EXmMBDKey Enabler(d. Y I O
TS5 hIA—-LMMAIELUTE B—/\—FAERDPCTSEX IO ED
PER(FT — LBERECKD

VRAY Rtzw ~iig

2018

2019

2020

N —~

s A7,

mEkELTAY Rzy MO BIFSNS,

VIO

N

ZEMBE=ND.

B - U—EXNShofcmizc. ITTSY hIA - —DOSAMNENML TWLSD,

2021 2022 2023

2024

2025

2026

VRY I NDOT7/a>2F2Vhin
Bh L
8,000
7,000

6,000

5,000

4,000

3,000

2,000

1,000 I I
N

2017 2018 2019 2020 2021 2022 2023 2024

2025 2026
HiE: omDIA
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Mobile AR app revenue, 2016-27

NiZEm VD M2

=)\ )L T

[ 77~ 7

Mobile AR app revenue (both user* and advertiser spend), games vs. other apps

70 70
60
60 50
c
£
w40
@
2
50 < 30
>
1]
© 20
5 40 10
pad
e 0
E 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
>
& 30 = Gaming apps == Nongaming apps
End-user spend revenue* In-app advertising revenue
20 100% 100%
80% 80%
10 60% 60%
40% 40%
20% 20%
0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 0% 0%

2016 2018 2020 2022 2024 2026 2016 2018 2020 2022 2024 2026
=== End-user spend - business as usual = == End-user spend - impactscenario ®Gamingapps ® Nongaming apps ®Gamingapps W Nongaming apps
= |n-app advertising === Total revenue - business as usual
= = == Total revenue - impact scenario

tH88: OMDIA
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XGIN=RITTSY b ITA—Y—EE]

o ITTSY hIA - —DAS)\—XEEEEE :
- X5 )\—=ADKey Enabler&E LT, J\—RDI7 (25 -
>J3) AT - H—EXINRE,
-T2y hIOA—NR—EFA>T5 (25— Ry b
T—7) DifR,. —EXDILTE. (CHX TMixed Reality
ZEIR T DR ZHFELTULD,

» Meta : Quest—>CambriaN\&/\— RO T 7 & iR EeH (T A
« Apple : ARANY Rtzy hZARFEFE@2022

— Micro OLED 7+ AT L1 58k

— GlassELDEtEEH D (2024F23)
« Google : Irist°Google GlassitiE/k &z 5TiE
 Microsoft : Hololens#ttE % 51iE|
o TDftiMagic Leap’d EFTHE{PEN TR M ZETIH

Mixed reality sets the path to augmented reality

Meta release
insight and
interaction SDKs

Apple release high-
priced, prosumer
mixed reality

Facebook announce
passthrough APl | Meta release high-

passthrough headset

priced Cambria
Quest 2 headset with full Google “Iris” MR :
Black and white colour passthrough AR glasses begin
passthrough mixed reality to go mainstream
—_— Apps and services developed (e.g., Meta Live Maps) —>

2022 2023

2024

Improvements to Field of View, image transparency, and

black pixel visibility using laser, Micro

LED, waveguide,and —»

possibly transparent OLED+optics technologies

: Next-gen Nreal
Magic Leap 2 Vuzix AR glasse

Hololens 3 l
; Apple, Meta AR

glasses

(enterprise)

Source: Omdia

| Google Glass 3 r

{Hi8: OMDIA
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A= 1—PHh D=1 =5 —->3>P>7F

ARMHLARIRZE)/VRURIBIRSE)/MR(EEIRE)

Apple MR

* Display tech: OLEDoS

e Size: 1.42” (Dual)

* Resolution: 3600x3200

Nreal Air

* Display tech: OLEDoS

* Size: 0.71” (Dual)

* Resolution: 3840x3456

BFFal $h

— = | — {R72

C 7 DstE -/ - SEHMRIE DT[]
NVHETED, 129 —3Y b EDIRTD)\—F 7 ) LZEfE

xR 1 IRZE(CFE UIRWLWEDEHRZ FRIR/ARBR T = DEAITODFEFR

FFRFIEENZXRIOT 1T/ b

Huawei MR

* Display tech: OLEDoS

* Size: 1.28” (Dual)

* Resolution: 3840x3456

Xiaomi glass

* Display tech: LEDoS

¢ Size:0.13

* Resolution: 640x480

Magic Leap 2
* Display tech: LCoS
* Resolution: 1536x1856

Hololens 3
¢ No details so far

: A= XEHFMNEL. T RTLAZEFUHEUR/\— RDOI 7 THERINZ N,

v

MW\

Pimax Reality

DJI VR (UAV supporting equipment) ¢ Display tech: LTPS with Mini LED backlight

* Display tech: OLEDoS
e Size: 0.49” (dual)
* Resolution: 1920x1080

Oculus Quest 3

* Display tech: LTPS LCD with Mini LED backlight
e Size: 2.48” (dual)

¢ Resolution: 2160x2160

Source: Omdia

e Size:?
* Resolution: 6K

PS VR2

* Display tech: AMOLED
e Size:?

* Resolution: 2040x2000

OPPO VR

Display tech: LTPS LCD

Size: 2.xx”

Resolution: ?

Oculus Quest 3 Pro?
Display tech: OLEDoS
Size: 0.5-1.?
Resolution: ?

{Hi8: OMDIA
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VR 5+« XA L1 fil7 : AMOLED = Fast LCD. Micro OLED/\ & &AL

Trends in VR display technology adoption

Oculus Rift - Oculus
Quest
PS VR HTC Vive pro HTC Vive HTC Vive
AMOLED Pro Eye Focus Plus
HTC Vive DPVR E3P
Oculus Go Oculus Rift S Oculus
Quest 2
HTC Vive HTC Vive @ Mini LED backlight
Fast-LCD Pro 2 Focus 3 PIMAX
(LTPS) : . . Reality
Pico Gobin Pico G2 Pico Neo2 Pico Neo3 Mini LED backlight
DPVR E3C  Valve Index DPVR P1 Nolo X1
Oculus
Quest 3 pro
OLEDoS
Huawei MR

Source: Omdia
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AAF)\— X ERIGEEIRE : IJS/RL—23>7 T A>54>=—5124)

o USORY—ERXD1HFTTUTHDSaaSTHiHE T, T LEDOHN3DD1ZULHDIIASHRL—>3> (A>SA>=—FTa0>7) 7TUTIL.
ZL< DOTOINAS —NT7)\S —POF v MRy MZEFIR U/ \—F ) LEB TOEZ D ZRJEEC T DU —EXDRFREZEDH TL\D,

o ZoomZ(FUHEUEOSRL—2 3> —EXRTO/I\AY - ([CRDIGEEA T/ X (CEEUEHY—/FED RSA/\-ELR>TULD,

e e - Cloud Service’d -1 D BlEhm)
Y— ) \HEafdc&FHel> 7 50000 )
T $900 SaaSAER (2021)
Service p $800
provider:
telco $700
12% $600
$500
$400
$300
$200 | I \
$100 I
$0 I Business .

i Virtual
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 K a“*;'};'“ desktop /
Total@2021 : 13.5M Unit B Infrastructure as a Service (IaaS) M Cloud as a Service (Caa$S) > 1%

M Platform as a Service (PaaS) B Software as a Service (SaaS)

Billion($)

{Hi8: OMDIA
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FEURRNEMG. BT SAF T —ABRDIzD. 20225 LUFOHRDOF B FEERE N (FHLAHET & TRl
- HURBITE. 20106F(C by TS TEBANMIEIRD. 2021F(FEEN by T HEN2MIEVDSIRR
« SRECEEMERRLLEILAR, B CHLA U TEZHEE, KEDOREHZFERN L U THROIND &l

8-inch equivalent

wafers per month tHROFEHETIREES (Hhiss) Yoy Hbisk 5l DA B LEIETS

(M Sheet)
25 12.0% 30%

25%

20 8.0%

20%

15

0 | | | l

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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6 WWDBRARERE S - 0 /OS5
FEARREIE, WY T SAF T —ABEDTZ. 20225 LUBFDOWWHEAREEERE S (SHLAHRSE & FEl
o FTU/02-5ITE. 14nm&K D FEHDEENNKE. 40~90nmMDEENLER(EEVAHERE. 90nmd& D LS —7R8E 1 (FREA M\ EH D TL<
- H#. EFEHERECERINTVWSLAS —)— ROBAIHENTDRIAHFTRL, TOCRYATL—>3>, BEFfmET L — RREEREDIR
MR EICIRDEHTND

8-inch equivalent

wafers per month HRDIEEFETIHEES (Technologyhll) Yoy TechnologyDiE L LEHERS
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25 12.0% 40%
20 8.0%
30%
15 4.0%
10 ‘ k‘ " 0.0%
10%
5 -4.0%
0%
0 8.0% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 14nmId T 14nm~ 40nm3E5E 40nm ~90nm3E5iE
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- HROFoundrymiiz Ik E&EHil72024F(C(FUS$87,000% B X D & FiE.

- TMIHmOAERIE. Pure Play Foundry( ;¥2)Mi%hY. 20204 TUS 55,295M$& 730D, IDM (GF1) Foundrymiight. US 5,555M$Th o1z,

- 5%, Foundrymiig(EPure play Foundryh'Z5| LT\ EHTLVB,

(M$) Total Foundry Revenue
100,000 60%
° Total :
$90,000 $87,070 MS 3
$80,000 40%
$70,000 Total : )
$60,850 M$ 30%
$60,000
20%
$50,000
10%
$40,000
0%
$30,000
$20,000 -10%
$10,000 -20%
$0 -30%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2022 2023 2024
I (DM Foundry Revenue I Pure Play Foundry Revenue = % Growth Total Foundry Revenue
3¥1) IDM& (&L Integrated Device ManufacturerBE T [HBEFRSELIT /1A A A —1H—]
7¥2) Pure play Foundry & (&, Fab (fabrication facility, Eh&T15) ZRICBRWA—HD—NSREZHBITESIEETS
Hi88: omDIA
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FoundryitZ%>177>>7F>7 : Pure play & IDM Foundry
«  Pure play foundrymiiz(Cd UV T, TSMC 50%(14i@2021). Samsung 18%(242@2021). Globalfoudries 8% (3f@2021)

- IDM foundrymiiz(CHULNT. Samsung 62%(14@2021). SK Hynix 6.3%(24i2@2021) . Micron Technologies 5.3%(3/i1@2021)
Pure Play Foundry Revenue Share

TSMC $29,682 $31,123 $31,323 $40,600 $51,331
Samsung Foundry === $11,667 $11,664 $14,416 $17,811
Globalfoundries $6,176 $6,203 $5,890 $6,028 $7,622
umMcC $4,939 $5,009 $4,826 $4,850 $5,997
SMIC $3,017 $3,033 $2,895 $3,494 54,992
Huahong Group $1,362 $1,593 $1,630 $1524 $2,370
TowerlJazz 51,388 $1,305 $1,234 $961 $1,630
Powerchip Technologies $1,529 $1,655 $1,167 $1124 $1,573
Vanguard $815 $962 $916 $1265 $1,508
DB HiTek $605 $604 $663 $792 $1,053
Igfn;gnpi:ge Play Foundry $49,513 $63,154 $62,208 $75054 $95,887
Other $10,252 $9,754 $8,708 $4073 $5,586
Total $59,765 $72,908 $70,916 $79091 $101,473

Hi8: oMDIA
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TSMC

=JuL——

- AV A

MTHda

B

B FLICHENGRERH

« 300mmZHNC S > 18R
« FHTOTR ) — RTHD. sSomDEERIA(2021F) =N, 2023FLF(E. 3nmBEGBREIBEIND

Wafer Maximum 8-inch P t itv by feat i
Facility Region Fabname Technology . capacity . Comments ercentage capacity by feature size
size equivalent
wafers/month
i 0,
i T oS e >0.50-micron 6-inch 20,000 11250 100%
Oceania
Hsinchu, Taiwan 2528 a5 0.45-micron (05 ¢, oy 95,000 53,438 90%
Oceania micron) (]
et e e [eke 0.15-,0.13-micron  8-inch 100,000 100,000
Oceania 80%
e T P ke 035,025,018 g ;inch 55,000 55,000
Oceania micron
i - = - 0,
el SR R S [ 180,000 180,000 70%
Oceania &P2 micron
Hsinchu, Taiwan 2%  papg 0.18-,0.15, 043~ g neh 95,000 95,000 60%
Oceania micron °
I RS S ettt Wt 36,000 36,000
Washington America 0.15-micron 50%
Singapore Asial — SSMC(Fab 025,018,015 g, 40,000 40,000
Oceania  11) micron
Hsinchu. Taiwan Asia & Fab 12 P1- 0.090-0.007- 300mm 220,000 495.000 Fab 12 P7/P8 is the RD Fab; P will come 40%
’ Oceania P8 micron ' ’ online in 2023
f _ o Included P8 capacity, which is expected to
Tainan, Taiwan gsm o Eagb e 300mm 280,000 630,000 start production in 2023 with a max 30%
D ILEREL] 40,000/month capacity
A Asia & . E
Shanghai, China Oceania Fab 10 0.35-, 0.13-micon 8-inch 120,000 120,000 20%
T Ty e filals sty e s s | s 697,500
Oceania P7 0.007-micron 10%
et S S oLl o Coal Sl e 60,000 135,000
Oceania P2 micron
i i - = 0,
Tonen(ST), Mok [ebI8PI 0005000 ygnn oo 720000 0%
T Disclosed plans to build fab; productionin 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026
Phoenix, AZ . Fab21 0.005-micron 300mm 30,000 67,500 ! . . .
America A ® >0.45-micron B 0.35-micron B 0.25-micron
Hsinchu, Taiwan Asia Eib 20P1- 4 002-micron  300mm TBD TBD ;‘:;Zfﬁfsa sart smallmassvelume 0.18-micron m 0.15-micron 0.13-, 0.11-micron
Kaoshiung, Asia & Fab 22 P1 Forecastto start constructionin 3Q 2022 | 0.09-, 0.08-micron 00065-, 0.055-micron 0045-, 0.040-micron
Tai 0 . P2 * 0.007-micron 300mm 80,000 180,000 and mass production in 2024, N7 . . .
aiwan ceania expansion plan postponed after 3022. 0.028-, 0.022-micron 0.020-micron 0.016-micron
. 0.028-,0.022,
Kumamoto, Asia & Fab 23 0.016. 0.012- 300mm 55.000 123.750 Construction to start in 2022 and forecast
Japan Oceania —. to enter mass production in 2024 Source: Omdia Ilillm: OMDIA
[
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Samsung TiZHE

- BETHIEENRN—XICTZZT., AU INER
- IAFELIH IO X THB7nm. snmDBEFEISEFALTHD,. 7nm(FBEICKRETRTH D

Capacity - . .
Facility Region Nl;anl: Technology Wafer size Waf. B;::h Comments Percentage ca PaCltV bY featu re size
/ Mo. '
Giheung, South Korea Asia NLline 0.014, 0.010-micron Logic 8-inch 20,000 20,000 o
Hwaseong, South Korea  Asia R Square 0.014, 0.010-micron Logic 300mm 500 1,125 100 A’
Hwaseong, SouthKorea Asia  NRDLine 0.020 CMOS and Memory 300mm 5,000 11,250
Giheung, South Korea Asia  Line5  0.13-micronCMOS 8-inch 35,000 35,000 90%
Giheung, South Korea Asia Line7  0.045-micron CSI/LSILogic 8-inch 35,000 35,000
Giheung, South Korea Asia Line6  0.045-micron CSI/LSILogic 8-inch 50,000 50,000
Giheung, South Korea Asia Line8  0.045-micron CSI/LSI Logic 8-inch 45,000 45,000 80%
Giheung, South Korea Asia Line3  0.09-micron CSI/LSI Logic 8-inch 100,000 100,000

0.065-0.045-micron CSI/LSI

Hwaseong, South Korea  Asia 54 . 300mm 40,000 50,000
Logic 70%
Giheung, South Korea Asia Linel4  0.045 -micronLogic 300mm 130,000 292,500
Giheung, South Korea Asia 51 0.22, 0.14, 0.10-micron Logic 300mm 45,000 101,250
Giheung, South Korea Asia  S-1B 0.22, 0.14, 0.10-micron Logic 300mm 45,000 101,250  Logic, Foundry 60%
MNorth S2Ph 0.032, 0.028, 0.014-mi
Austin, Texas orn e Nk micron 300mm 75,000 168,750  Logic, Foundry
Americal Logic
) MNorth 52 Phase 0.045, 0.028, 0.014 micron L } 0,
Austin, Texas Americall e 300mm 45,000 101,250 Application Processor (Logic) 50%
North 0.007, 0.005, 0.003-mi
Taylor, Texas Ar?]ericapss Logic' " micron 300mm 80,000 180,000 Groundbreakingin 1H22 and mass productionin 2H24.
[")
Hwaseong, South Korea Asia  §3 0.022 - 0.010-micron Logic 300mm 80,000 180,000 40/3
. . . Construction began June 2018. Production began Q1
Hwaseong, South Korea Asia V1 0.007 -0.005-micron Logic 300mm 100,000 225,000 2020 forEUV 7nm
Hwaseong, South Korea  Asia Line10 0.045 - 0.028-micron DRAM 8-inch 100,000 100,000 30%
Hwaseong, South Korea  Asia Line 11-2 0.025-0.020-micron DRAM 300mm 30,000 67,500
- . 0.035 - 0.014-micron 2D/3D
Hwaseong, South Korea  Asia Line12 NAND 300mm 150,000 337,500 20%
Hwaseong, South Korea  Asia Line13 0.025-0.016-micron DRAM 300mm 130,000 292,500
Hwaseong, South Korea  Asia Linel5 0.025-0.016-micron DRAM 300mm 225,000 506,250
o,
Hwaseong, South Korea  Asia Linels  0.035-micron 3D NAND 300mm 225,000 506,250 10/)
; 478 Fab 1/online 2014, $15B total investment for Fab
Xian, China Asia  Xian Plant(r:'gif[; BT 2D 300mm 275,000 618,750  2/online 2020 and Fab 2 expansions online end of 2021
and Mar 2022. 0% - ! T T T T T T T T T |
} . : Productionstarted in Q3 2015; DRAM fab. Started
Hwaseong, South Korea  Asia Linel7 00.035-micron 3D NAND 300mm 200,000 450,000 3DNANDn 2017, ended 2022 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026
Pyeongtaek, South Korea Asia P1 0.035-micron 3D NAND 300mm 300,000 675,000 . . . .
; i ; i m 0.5-micron W 0.35-micron m 0.25-micron 0.18-micron
) . Construction began in 2017, Volume production startedin
Pyeongtaek, South Korea Asia P2 0.035-micron 3D NAND 300mm 200,000 450,000 Q3 2020 with 1x DRAM. V NAND (3D NAND . . . .
o Ct"‘_" b" e ( ¥ Ct_} . ™ 0.13-micron 0.09-micron M 0.065-micron 0.045-0.046-micron
3 : onstruction beganin , mass production expe in B . ) .
[IEEEECS SIS (88 ¢8O i Een R 200mm S 785000 o, 0.038-micron 0.035-micron 0.032-0.030-micron 0.028-micron
Source: Omdia H:Ilm

Page 177 © 2022 Omdia OM ..) I A
177



Global foundries

2

o KE. B, S >HR—ILREHBRTERLUTLDS,
- JOtEXJ—RiE 12nmPABEO&IHFEFE (TR AT,

o AA>(E. 300mmdDe5nm, 55nm T O TH B,
Percentage capacity by feature size
Maximum 8-inch
. . Wafer . .
Facility Region Fab name Technology size capacity equival Comments 100%
wafers/month ent
. . 90%
Woodlands, Asia & Giga Fab 0.6-,0.35-,0.18- .
Singapore  Oceania (2/3/5) micron caich 89,000 89,000
80%
Woodlands, Asia &. Fab7 0.130-, 0.090-, 9.065—, 300mm 80,000 180,00
Singapore  Oceania 0.055-, 0.045-micron 0 70%
Woodlands. Asia & Fab 7 Started construction in 32Q1 and
. ! . (Module 0.090-0.014-micron 300mm 37,500 84,375 expected to start production in 60%
Singapore  Oceania
7H) 2023
= = = 0,
Dresden, Eer R 0.990 ,0.065-,0.022 300mm 100,000 225,00 50%
Germany micron 0
Crolles, 0.090-0.065-0.022- 117,00 Forecast to enter production at 40%
France Europe  TBD 4 518-micron S 0 2026 with GF sharing 58% capacity
Malta, N North 135,00 30%
aia, New North - popg 0.014-,0.012-micron  300mm 60,000 4
York America 0
20%
Burlington, North Fab 9 0.35-,0.25-, 0..18-, 8-inch 52,000 52,000
Vermont America 0.13-, 0.090-micron 10%
()
. Asia & Logic 0.25-0.15- .
Singapore Oceania Fab 3E micron 8-inch 34,000 34,000 0%
East Fishkill, North Fab 10 0.065-, 0.045-, 0.028-, 300mm 14 000 31500 Factory sold to ON Semiconductor; 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
New York  America 0.020-micron ’ "~ transition of asset in 2023 m 0.5-micron M 0.35-micron m 0.25-micron 0.18-micron
) m 0.15-micron 0.13-, 0.11-micron M 0.09-micron 00.065-, 0.055-micron
Chfengdu, Asia &. Fab1l  0.180-,0.130-micron 300mm 20,000 45,OOOGLOBALFOUNDRIES has ceased 0.045-, 0.040-micron 0.032-micron 0.028-micron 0.020-, 0.022-micron
China Oceania oI PEEUEITS 0.014-micron 0.012-micron
Source: Omdia H:l.ﬁ OMDIA
[ ]
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UMC_

PENZIN

C ase.

B

RE. S >HR—ILET
- JOBXRJ— R EimlE. 14anmTH D, ZNLAFEORIFE (IR VR,

77 7Z=HOICER.

o XA >(F. 300mmdD65nm. 55nm. 28nm IO A THD

. . Wafer  Maximum 8-inch Percentage capacity by feature size
Facility Region Fab name Technology . capacity . Comments
size equivalent
wafers/month 100%
Hsinchu, Taiwan = &. Fabea 0457035 6-inch 55,000
Oceania micron 30,938
Hsinchu, Taiwan ~53&  popgag 0070110 8-inch 85,000 20%
’ Oceania micron ! 85,000
. . Asia & 0.35-0.11- ) 80%
Hsinchu, Taiwan Oceania Fab 8C micron 8-inch 40,000 40,000
Hsinchu, Taiwan I O D L 8-inch 35,000 70%
Oceania micron 35,000
. . Asia & 0.6-0.14- .
Hsinchu, Taiwan Oceania Fab 8E micron 8-inch 50,000 50,000 60%
. . Asia & 0.18-0.11- .
Hsinchu, Taiwan Oceania Fab 8F micron 8-inch 47,000 47,000 50%
i o T Asia &. Fab 8S 0.;18—0.11- 8-inch 42,000 Purchased the fab from Silicon
Oceania micron 42,000 Integrated Systems 9
Asia & 0.13-0.014- Includes capacity expansion ahead to 40%
Tainan, Taiwan Oceania Fab 12A micron 300mm 65,000 146,250 2023
30%
Tainan, Taiwan Asia &. Fab 12A 0.928—, 0.022- 300mm 35,000 Includes capacity expansion ahead to
Oceania  (Phase V) micron 78,750 2023 20%
(]
. . Asia & Fab12A  0.028-,0.022-, Includes capacity expansion that will 10%
[ FEE, Vet Oceania  (Phase VI) 0.014-micron 300mm 40,000 90,000 start production in 3Q22
: 0%
. Asia & 0.13-0.040-
. 12i . 300 55,000
P Oceania ' micron mm 123,750 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Singapore Asia &. 12iP3 0.928—0.022— 300 mm 30,000 Construction Fo start in 2022 and start ‘ ' . .
Oceania micron 67,500 mass production by /2024 m 0.5-micron m 0.35-micron m 0.25-micron 0.18-micron
. Asia & 0.5-0.11- .
Suzhou, China 5 - .. 8N micron e e 82,000 m 0.15-micron 0.13-micron m 0.09-micron 00.065-, 0.055-micron
E:g::tzf;ty’ s gsc':ai‘ia 12M &ilcsr;gmo- 300mm 55,000 I 0.040-micron 0.028-micron 0.020-micron 0.014-micron
. . Asia & Fab 12X P1,0.08-0.022- .
Xiamen, China Oceania P2 micron 300mm >0,000 112,500 source: Omdia iHi88: OMDIA
)
© 2022 Omdia SMDIAN
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SMIC_

- BAEZHOCER
- Fim Ot X(E. IRIR14nmTH DN, KE(C K DEGEEEHT ARG (C KD EE (FREE NIRRT,
« 8-inchZxHMZ12-inchBIBER TH D

IR

s Wafep Maximum o Percentage capacity by feature size
Facility Region - Technology size capacity equivalent Comments
wafers/month q 100%
shanghai,  Asia& L\ 635 18 micron 8-inch 67,500 67,500 Capacity expanded
China Oceania .
90%
hanghai i
shanghai, Asa& .\ 535 0.09-micron 8-inch 67,500 67,500 Capacity expanded
China Oceania s
Tianjin,  Asia&  TJ1(Fab . . . ?
China ccene P 0.35-0.15-micron 8-inch 80,000 80,000 Capacity expanded
Tianjin, Asia& T2 ) : : ) o 70%
China Oceania  (Fab78) 0.35-0.09-micron 8-inch 100,000 100,000 Expansion completed; currently facilitating
Shenzhen, Asia & 0.35-,0.18-,0.13-, _ . ) 60%
China Oceania Fab 5 0.11-micron 8-inch 70,000 70,000 Capacity expanded
Shenzhen, Asia & 0.045-,0.040- Included capacity expansion of 40,000 before
) ) ) o
China Gceania | °2°  0.028micron o 40,000 90,000 5, 50%
Shanghai Asia & Fab 8 P10.040-, 0.028-
b b ) 40%
China Oceania (Lab) 0.01-, 0.007—micron300mm 20,000 45,000 °
- . Broke ground in 4Q16; this will be SMIC's first 30%
Shanghai .014-,0.01- 0
. ghal,  Asia &. Fab 8 P2O 014-, 0 01, 300mm 70,000 157,500 FinFET fab (under a joint venture company called
China Oceania 0.007-micron
SMSC)
Joint t bet SMIC and Shanghai Li 20%
Sl . ) oint venture between and Shanghai Lin-
Chi ghal, gzleaaiia TBD 0.09-0.028-micron 300mm 100,000 225,000 Gang Administration. Detailed schedule is not
Ina revealed by SMIC. 10%
Beijing,  Asa& ) p10.09-0.04-micron 300mm 60,000 135,000
China Oceania 0%
gﬁ:ﬁgg gsc';‘aﬁia Fab 4 ng;?;:(’-ozg‘ 300mm 100,000 225,000 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Beijing Asia & 0.040-.0.028- B 0.5-micron B 0.35-micron B 0.25-micron 0.18-micron
China oceania 2282 ficron . 78,750 = 0.15-micron 0.13-micron  0.09-micron 00.065-, 0.055-micron
Beijing, Asia & Eab3 Pl0.090—0.028- 300mm 100.000 225,000 Construction started in 1Q21 and Phase-1 expects 0.040-micron 0.028-micron 0.014-micron 0.014-micron
China Oceania micron ! ! to enter mass production in 2024
Source: Omdia
! ' HH88: OMDIA
.
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1-OFEIRHERIR -

© AUHOES SE - MdBICERET U, OEMb‘ HEY
DF BB ARRDHERZ2017FMNSED .

o 2017FEH SHIEE UL TCOREIGHKEE DD, X
UBITIRWNT, No.2Oh22 g >xF—TURHS
CAGRT(E (17&FEHB523FEDFANEZFT) HR—&
D> TLhDB,

Net Spend — USD (M)

Hiuig Bl JE B AR

AP EERFEKRHE LR
600,000.00 \[no(;:.:[s}
Belgium
u Turkey
500,000.00 ultaly
R Brazil
r— UK
400,000.00 Ireland
= Denmark
R ] = Canada
300,000.00 T e m Netherlands
Switzerland
= Finland
200,000.00 = Sweden
= France
= Taiwan
100,000.00 m Germany
= South Korea
= Japan
0.00 u China
2017 2018 2019 2020 2021 2022 2023 aUS
. 2022,2023 T
Headquarter 2017 2018 2019 2020 2021 2022 2023 CAGR17-23
1US 122,742 141,762 122,118 139,033 176,943 196,662 203,038 9%
2 China 60,355 72,938 70,073 81,733 99,943 115,187 115,582 11%
3 Japan 47,521 50,381 44,069 48,818 57,431 57,662 59,266 4%
4 South Korea 32,884 34,087 28,924 31,458 41,787 48,570 49,734 7%
5 Germany 15818 17,289 16,686 15499 19,049 20,201 21,844 6%
6 Taiwan 7,184 7,422 6,097 7,372 11,188 10,361 10,835 7%
7 France 6509 7,090 5858 5945 7,237 7,773 8,506 5%
8 Sweden 3,545 3,652 3,355 3,940 4,704 5,176 5,492 8%
9 Finland 2,773 3,142 2,834 3,035 3,800 4,115 4,415 8%
10 Switzerland 1527 1647 1764 1871 2559 2,765 2,752 10%
Others 6,024" 6,246" 58377 5824" 74417 82127 8,659 6%
Total 305,354 344,009 305,852 342,656 429,524 473,918 487,370 8%
thg8: omDIA
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1-QFEEHMIDHT - Lenovo(1)

ITEDTE FZLDER

Lenovol£20224F 3881, £ LE716{E K)L, HIfELL18%1E TREF0
Z1=o LA L. 22F1Q00WmFHAFE L5 (X, RIEFEAMN 517%ED L 1=
N, INEEIZEHEEICEDEEDTHS, LenovoDFE EED80%LL
LiEx. PC. AR—b+T7#>2, BTLY b, AXR—FTNARIZEB D
NDTHD,

PCEXLRAT— M7+ VERFORRALERENMN. LenovoD2021FDF
BATHEZESTEHIEHERELE>TULVS, LenovolF2021FNDHFE
D/ — rPCHitzZ ) — FL. #EFXLSIE390E /L, HEEH#IE
59005 8 &%E 5,

LenovoD ¥ — = U4 PCHEFIL., COVID-19DFLELIE, AOvoHAH Y
(K BHEHEZEDTA TRZAILDELIZKY ., F—LEROEEEM
NDEEELZITTLND, TLETFLPCONA IV FPCH, Ev ba4a
URAZUTDRLY FOLERIZEHEL, FEEAFEF-> TS,
LenovolZtHR S = 7D12%Z HH TS, FHDOTRYI v TPC
&/ —FPCIZIEK., SETFELGA—H—DOEEMNFERHIATWNS, 1>
FILEAMDD At vH—, F£IENVIDIAOGPUIX. Lenovo® & 4RE
/—FPCOHF—ZIUIPCOARAT T arEtgmoTULS,
2021 10 A [ZHFFE S =Windows 11LITFEDEMMARAFT .
LenovolETwmEFTIDARL—T 4 VT AT L (0S) ZRE LI-—ED
ETILETBICHEALIED -, LenovolZFHOSTTATILRY ) —
OREA SARMSHEERRLE IAr—LT 73 —%BMLTLS,

35,000

30,000

25,000

20,000

Semiconductor Spend (Sm)

15,000

10,000

5,000

Source: Omdia

Lenovo's semiconductor spend and growth 2017-2021

60%

50%

40%

30%

20%

% chnage

10%

0%

-10%

-20%

-30%
2017 2018 2019 2020 2021

@2022 Omdia

Hi8: oMDIA
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1-QFEFEEEDHMT - Lenovo(2)

Lenovo's semiconductor spend by market 2017-2021 ¢ 2022ﬂiloﬁ N /72T E :/7?5%(:16’( :/9:‘ 24OHZ‘ }/\/QHD":?*]’ A ?0 lj,t,,g)
J—=brN\Ya o ) =XEHEBALE, SO/ —rNRVaV)=XF, B
121X 4 > 7 )L Core i7F 1= [AMD Ryzen 7' O+ - H— & NVIDIA GeForce
RTXGPUDA T a UNBAIh TS,

e Lenovo® ./ — FPClE., TV ROA—H—IZL->TELVARZES., R4t
D/ —FrPCOR—FI7AVFIIILKEHE T TLND, IEDHTIE,
ThinkPad X1/ — kPCD S A v F v Tld, KYKEHAASEUY—L &K
YUZLDIA 7 =RBELI-ETABECETASERICEKTF I TS,

20,000 o AX— AL, {&KKRELTLenovoD R BEEBED—DOTHD, AT—

T+ FBEE, KMNERMDTEL T 7HALEF L. BIFEREILL39%IEEFED
#xL71=, Lenovold2014FIZE FO—FZBWMLI=ZET, RX—+T1+ Y

15,000 D LtE I T7NRESIZHERLT=,
o VI RET—AREURA—DREELBEEIZEY, AVITSDT7YvTTL—
10,000 KhlLenovoDA V7SR BFDOREFZESILTLVS, LenovoDT—R2 4
—EELT AV FAN2021EENTLEEIZBEREDN63E FILIZEL, #

35,000

30,000

25,000

Semiconductor Spend ($m)

SELEEDIOWBIZEE L= 175V ) a— 3 DR EEXRIEREIL
13% L EDBEUETR L=,

e HISAFz—DHH. FEEDEBL., HBFMNEH#IEZ, oV E1—4
- TS5y I —LTHIBIZEITA0EMDEEE L THE->TLVS, Lenovod)

5,000

S BAKH F 20226405 23EMLOEFRER, & VBN ICHET
m Computer Peripherals & Storage B Computer Platforms B Wireless Communications é & %;:EJ] L 'C L \ %) R
Source: Omdia @2022 Omdia g
:OMDIA
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1-QFEESMIH - Huawel

o 2020 FET. FEARBAE CHEBZVNANY— I A > MEIT (Wireless Communication) DMENIL TSz, FICBHRDApplication
Processor “Kirin"" X1 > 120 fehh. 20198 (CKEDIVFATUANAD . 202098 (C7nm7ZE B X D Ftin+FEARDIBENMSIE ESN/Z/zsD. Kirin
MENIR<S DT,

o 2021F(E5GMEIFIEFE X T, 4G, LTEMWIGE (Qualcomm, MediaTek) UNMEBATER<AD, BAENEL,

. . Huawei's semiconductor market 2017-2021
Huawei's semiconductor spend and growth 2017-2021

30,000
30,000 50%
409 25,000
25,000 0% .
s &
©
2 30% S 20,000
2 20,000 o
n (%]
5 S
g 20% o S
5 & 3 15,000
S 15,000 £ 5
o
o © 0
€ 10% X £
v &
@ 10,000
10,000
0%
5,000
5,000
-10%
6.9% _
-20% 2017 2018 2019 2020 2021
2017 2018 2019 2020 2021
B Computer Platforms B Consumer B Wired Communications B Wireless Communications
Source: Omdia @2022 Omdia Source: Omdia @2022 Omdia 8. OMDIA
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JTop4. * 2-QHFED/\T—HEXRHERAE - R0/ D —FE4E)M(1)(RT. HAMZ TDS>2F>T, Sino-Microelectronics(d it
FHTF204IT. FETIFAL.

2021 World Company name HQ &S5t 5ok
Ranking* [T 2021(SM)

yiis|d 72NN MIUT NS 3.5734/8 -> 4.27348 /B @8inch 2,036 FETORITIIZEGHH T
Wingtech (32, 2% 415F) TNIFIAG- 2.4 /A -> 2.7758/B @8inch (Nexperia) T20226ENSHE L TWL

8 Ingtec (#asfE7c) 83354/ @ 12inch %. EVEIFIGBTHES
nexpe ria 120{87¢ I Newport Wafer Fab BEYY IND—FEHRHIBEER

(LT ) 2.9%, CAGR18-21 8%

BN 30187T 30{8TC(IBITIES 1 > N\DIRE 502 IND—FEHRHIBEER

2.1%. CAGR18-2125.8%

13 Yangzhou Yangjie B4R4-6inch(ZIDMET )L TN 8inch BB (FFabless
& UTCEEESE.

15 FUM 30187T BTI=E 720018/ FEDEEREHIRE 997 JAGDESE S Ly NG STy = B

Silan 4/6inch 223%/H. 8inch6/3/8. 12inch 45/ 2.0%, CAGR18-217.5%

)=

20 Sino- SR 8inch 2/5#%/H 341 ANDESE 17Nyl Joy SR

) : 1.3%. CAGR18-216.2%

Microelectronics

Hi8: oMDIA
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2-QHBED)\J—FHEAFKEEFHR - SiIC, GaNthigHY I =>1/F1T—>

SiC Discrete 2 0—/V)L1EE Top 5

o FMAEFDSTMicroelectronicshiTesladdModel 3 DEFEIT—FR1 > /\—(CERAETND E. RDModel Y(CEE&H N, R51230H 6% K
(2022.7.731/7x) U. 2FEIC#HFZDITIE. CNZSICEMRICEADEH D Wolfspeed & EEDREZE S (EFEEHMRNVE L INfineonHiNMEB DRI IR D
T3, BARDA—HELTIEFO—LN4AIICAD TULS,

(SM)
Sum of Growth 2021 SIC
Company 2020 2021 '21-'20 Share 5t LB Sic E 8inch{t B A

20234 Norstel#t BEIX, SNHEH TS5 4

1 STMicroelectronics 220.0 339.2 54.2% 37% 10f8K M WL E A7:Wolfspeed, SiCrystal 20234
20244 1518 W(GaN

2 Wolfspeed 103.3  155.3 50.3% 17% =) Bt & iRk 20224
2020F X HAIC1018 4V ERY TS 4 7:Wolfspeed,

3 Infineon Technologies 53.3 120.7 126.3% 13% ! GTAT, Resonac 2025 A
20254F 1000f8 LA L  SiCrystalft BUR, 4 &85 TS

4 ROHM Semiconductor 52.3 67.9 29.9% 7% 30% Share 4 7: Resonac 2024-2025

GTATHE, SNEY TS5 A

5 onsemi 10.2 31.5 208.5% 3% 2023 LAF%E 10BN ) 7:Wolfspeed N/A

6 Others " 144.78 © 208.86 44.3% 23%

7 Total 583.9 923.5 58.2%
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2-QHFED/)\T—FEHKEFEAE - SiIC,GaNtiiz I IS/ FT—>
o ETI(F., EfR. EPI. HEEDELTWD,
Global Supply

Wolfspeed EUTHNTDE

CFIUSD 3 THi=,

! ¥ i il | h
: . 11 infineon DENSO Mitsubishi
Device i STM i E Rohm EE onsemi E | Wolfspeed i‘
Maker I I 1 i I _ _ .
! 1 1 GeneSiC Toshiba Fuji Elec.
| 11 |
] Ll ] )
1 N
SiC : 1 :
Substrate + | 11 Wolfspeed | Resonac I1-VI
1 11 1
i \ /7 N\ / 77T
, S====== = : b on-Tai. EmEGs
China Local U P P e - N
Device |' i ' ‘||' “ i . Basic )
: CETC : : San’an “ CENGOL :I GPT : CRM BYD nexperia Semi
Maker . i 1 T | )
i 1 1 1 ! )
: * o 1 : JINRAY EpiWorld Int. YTSEMI
! H H H ! ‘
. - 1
sc R
|
S : ¥ t 1 i TANKE BLUE sicc Roshow )

i | FURRENZE L(COMDIAVERL
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H

2-QH

- B/ BEfEiRE

D)\ —=

LE(RENEIEAE - SiC, GaNTE¥EE<Yw

STITHEENTITH. T/INARAA=RATET TR EIRA-DEEZITND.

TankeBlue XRI&A HAR 4 SICC REFuit iR
SiCT/\A Z>( j] .| CENGOL JEsttta4sst 7 142 R EAR/Epi
EHiR X —H GPT R L G b 703 || | EETE B
g / InnoCore ?%ﬁ'é?ﬁiﬁj AR 1 ENERGEN EEIHI:.:':%{Z'K 7 AR
) oec e ah agaﬂ (HKC Gr) 7142
LIpEpRFHEE SR ¥ CENGOL it AR, EAR
T -y ,x“';q{*)':'r/‘biaig[z ‘ RoShow EEHRIY 2R
A‘ Wi VB R i y FL#%’{ZK 7‘.“ )\“ ,fx
WAL ik BEAR | NCE Power $&sE 7 AR
Poshlng /Tjta,\@%ﬂﬁ gifﬁ Sunnychip fZ¥: Sk 7N AR
3 o, CETC E#d 7 BiR
P _ s SV N A=A =T
Sungrow BH%EB)‘)E AN GTA 1*4;%121: 7N 41 %ﬁigﬁif Egﬁ%iﬂ% T%%i“
(__‘_\ 12 InventChlp HES T TR | HyperSiC B8 5 ik HiR
ki - U a0 [“ BestCompund Fj5{ i} HAR
| =2z 742 , L 4o oL | CETC HELRLSERT 7TNNA
| GPT ZRIEE AR % s ©F e | CONVERT SEMICONDUCTOR SES- G447 I\ 2
CRRC Times BRIMIFALE: T 7N S I
BYD Lt Wpih #@ﬁi AR s -
Huada Semiconductor {EX¥E4K 75N (R
IR i 5 RoShow &A% EAR
GZSC ﬁw%ﬂé%ﬁ: FEAR b ) R i # | SMEC 5HHb: Foundry
TYSIC FREEREE T FER ' s e
Accopower HEARELTA TINAR | o L Eﬁvjlg;!;d NN D AR 5 é’:}\flﬂ
T e e IR
YITAO REEZE 7 N2 ,
VT s 7N\
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http://www.epiworld-cn.com/
http://www.chinasicpower.com/
http://www.chinasicpower.com/
http://www.chinasicpower.com/

2-QHED/\D—FEREEFAT - SIiC, GaNTEEY YT

o SIHFEBEMNSDSAICHNA T, LED, GaAsh5DEAEH D,

e Bester F A5k SRl JEHR/Epi
GaNF /\ A RXA-=73 . Xinguan &ERHE AN

Epi BARX =71~ " Mpmmurns 4600 GaN REF IR, | A RI/ED

5f i | Bl AME

\l {",:\-‘,,_\\\‘ CETC(EP EHﬁSI'ZFE) 7—_\\ )\\\ /rx FW/!, e > EﬁEul%’E'&ﬁ ‘ EEIF#@W T )\ ’fX

T

S Innoscience Rig e 7 MR B
omEEEs L L e i Nanowin Science FiMgisE B4R LED
| S LEES ) Enkris FM SR SR Bk
b Al " HanHua 75N g 54K HiR LED

T Sun-create PUAIHEF RFF 4R pe ot LT CoEnergy BE/EfMEHF 7 AR
> | Dongke ZRRIHEEK 7N L § e ~ Dynax BEilliSRE+F 54K RF7 I\ 42
n HHTH SARINE olFk Gpower L SR
3 SRS TR AR 4 : GaNPower 7N =1 7 4R
TETDA 45 SRR (%) HQ: EBEMR | o & 0 Sinopower STFUEINHEER 702
ST | SR SHR HQ BB EiR M |

IR

HEE

~i

Powercommc BB 7 N42
AR

Sl ‘ oy — i

?illy\éaNf%ijg;; )F\u?x " o . N = 7 Wingtech RRR

AR TR & 1 O L, : T 5
i J GLC SemIEf” 73532 N4 ¢ - Li-on FUMNIZE RSB F 77N 1R

ATGXmIHA Foundry | 2 TS B TR e BRI 71 4

T

e B e 1, 7/ N W =
1 # eekecte it P L a%
l‘"‘-:- ) IGETF O REAX o IR >

Innoscience TR TR B =LeH TN

SINO NITRIDE 75545 EHi

FEUm G By | ——
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2-QHEID/\T—#

AEmEAE - £&SIC, GaNi{EZEE) M)

RANE | MElen | it
CR Micro 9.5{27T 6inch SiCE4R 100047/H $594M B, EPIFTEBBATD. T/\1MXA—=H
s 75.5187T 12inch J\D—3384K 30k/M  (GEF%H)
T
’ : 160{27T 6inch SICEIR T35 36 5/ $323M 2020.8 SRM Norteltt BUX T & fE13.6 A EMRELEEE S ZEL
Sanan O:péoﬁ,i'%wo“'cs (2021.68 & DEBIATLL) (2333MRMB) 18, ZREEARNST/ (A XETEENTS
Global Power Technology 25(87T 638/Y 6inch SiC iFé}g;fA BiR, ePDSFT/I\A AETFENTD
RRIRIE N AR
CETC 50187c 4-6 inch 1038 nBY sic, ST Efti >$48B FERENSEWR. EPl. T/I\AXETFENTSD (HER
. e (hER 2). SoRKY/ERE 2,55). 2002 A\ RFRNEDF|RDIZDICERII, 20214
TR (HEER 55) Huawei, LenovolC/ RS T L2 bOZO X{BE(C,
BYD 73127z F247M QBEMY/B)SICS1 > 55 $355M I\ SFUEENSIGOEMENS K CTFENTD. BT
S KRS M SEAR R SRR
L T i THEEE PowerFE/RIR EN
: : 3.587T 4,6 inch JEFH AV1-7" YAscatronft (Sic5/\-1X) &iFEHIBronze
Basic Sgeggéc;:{guc:tor 250K/Y Module &1.5M/Y by 2025 Technology (Power Electronics) MD&H
CENGOL 35(27¢ 6-8 inch 222/ € <$5M 2010EEE%Y 12N, RiIE (31970854 DR H- E(RFAFTAN
s T. S08FDEE,
HieE
HH  FHRRERZE & (COMDIAER
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. EDATREEIN REREREDT ES>F2 D, T LR

HRFERRETIHMIERS 77 (20214 $102.6B)

i

3-O &Ex=

o FBRREDFT LRI TE. BE. &&. FET72%ZE55HD.
o RETE, 20204, 2021F EHEXRKENDEEMENU. 2021FTEHER AIOTIZDOARET (TR TS,

2021 $102.6B FiE R E 7o _ i Hl FERRERMIRT AR (58)

120

= BRE 100
00
n PE
60
CR=E:N
40
m K
20
m FRN
0
= Tl 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

piEE n5Z aFE sBK ik sF mZ0fh
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>0, T LiER

cli

3-© Wit

FRELEE X —

. gOZlE(JEF'@Ig”ﬁﬁx—j}(i%'OJ:(/‘f%ﬁ'(anT:b\\ YFICNAURA(Z2020FEE170% EXRELKRE U, #NTH, BRFTLES>F>
2 DTopl15(C(FASTRNGE IR,
o 20214 HA[E:

FKEA—NFREMYTI00E xE5eD EIFHA$103BDIEs. $92.9% D 177
NAURA AKRIONBAAHMZ(FFHEEANTE L.

TEKA(L 1821875($2.6B), HFRDFEM

« BARECEF LBWMETF(SMEE)DNE—DA—T. 90nmETFELENZE I D, St LB TEFETHETop 10 FICIRD>TLVD,
Company Categoly Process 127%
1|dL A% NAU RATechnology Front End |Etching PVD CVD ALD Thermal treatment 71.2
NAURA AKRION from 2017. Clean Track
2|23 Advanced Micro Fabrication Equipment China: AMEC Front End |Etching MCVD ALD 31.1
3| EE ACM Shanghai (Subsidiary of ACM Research) Front End Clean Track 15.5
4|JIIRHEE  Hangzhou Chang Chuang Tech (CCTECH) Back End |Die / Wire Bonder 15.1
5|#EE Shenzhen Xin Yichang Technology Back End |Die bonder especially for LED 9.1
6|XEIENMF=  Huafeng Test and Control technology Back End |Tester (oldest company in China) 8.8
7 | En IR King SEMI Front End |Etching Clean Track 8.3
8|4E@ERl  Huahaigingke (Hwatsuing) Front End |[CMP 8
o|#RAIRHY  Tuojing technology Evaporation deposition 7.6
10| E4IR4Y;,  PNC Process Systems Purify, Wet Optical sensing, device 7
LB EF Shanghai Micro Electronics Equipment Co., Ltd (SMEE) Front end Exposure
HH8¢: OMDIA
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3-O BiERE. EDAEHM RSREREDFT LS >F 2D, T LER

rREEmE © WET STATION

o 20174 (K EAKRION SYSTEMSZEIN U=
NAURAtTDWET STATION(ZHRELSN TR D HH D
TL\D., —ACHETIEKEAERLDACM Researchtt
DLEBICHITBDFAENKERShareZziF> TL\BIK

m 5E[E

Jo CMD2tEHTop 5ICADTL\B, =e e
m FE
mFE
2021 WET STATIONSRE 715 $1.28 ﬁﬁ; Z?(RION
FEX—75
NAURA AKRION
- 2021 WET STATIONiEE & BHIS $2.78 2021 WET STATIONIRE PE1% $2.58
|
mEEE
m[E =k CY=E:N
REX— u e
NAURA AKRION
ACM Research REX—7 FEX—7
NAURA AKRION ACM Research
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-© HiE=E. EDAREER RERE

TR EE @ MENLF 2021 MESSEERETIS $3.58

ﬂLEW%ﬁE@ <8 115 (EWET STATIONK D HX
<D TTTEHABRA =B3RS > T2 L
T,
*KINGSEMIFHETHIHZDH T2%IEES T 7 &H>
T,

%@Jbij/j

2021 MERFRERETS $2.18

2.3% 1.5%

REX—73
NAURA AKRION

2021 MEXRFREIHFHLE $5.08 2021 MERFRERE TS s750M

m7EE
[ ]=FN
nKE
m FE

HEA—77

NAURA AKRION

>, o iR

2021 MERFERERIMNTHIS
$220M

Cl=k~
m F[E
m KE

fEX—h
NAURA AKRION

2021 MERFRESETHEE $810M

2.7%/_1-9%

mEAR . = B4

mEE K mKE

nRE m o E nE

m FE m T mTD

m T *

ol FRE % — 7 _
i WALRA AN
KINGSEMI KINGSEME HH8¢: OMDIA
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3-O RE=IiE. EDATEZEENM RiSREEED
| EEEAD

« Atomic Layer Deposition(ZCVD (Chemical Vapor Deposition) MHFTE. sxB&ETTInm CHEH/RAARICHIET Dz, SEBMHU T
iz,

» NAURAGHEIEARTO> T 7ZHELTH D, THEREREHFT$45B. FEMIZES$L.2BE/N=0 v NAURAIFO% D T 7&HF> T
Wnad,

ES2F>2 D, T/ LR

cli

2021 ALDIREH R % $458 2021 ALDEERETHE $1.28

CI=EN

m R aE  FEX—7
NAURA
FEIXA—1

=TE NAURA

m A
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3-0 WisEE

E. EDATEZEE)M

J1—A95-ROw/\

o LTXEM. BfZ

| s el o oy
BlE3s

%/\¥O)J uJ: J /j

SI7EFS. HRTE2% LD TND, MOERIETKINGSEMIGFE D EITAYRUY,

2021 d—957~R0OYVI/\EEHRTHIS $5.08

2021 J—4A5-~R0Ov/\EEREFE $1.18

> /R D A=A AROv/\(F2021FEDOHFRHIHZHNHI$SBT. FEIFEDL/5, FER—HDKINGSEMIFHRET8%D

mBX CI=E:N

mEEE mPE REX—75H
KINGSEMI

nFE REA—-H mEE

KINGSEMI
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3-O BiERE. EDAEHM RSREREDT LS >F 2D, FELER

Er o ANE YN

2021 #BIFRIRIvF V) IRBERETHYE $1.58

TwWF >, MICAZDIL, F— bETHIEN DN, FEPE THDAMEC

(TR T W F > I HIB TDOMH2021FEIES T4 LTLDB, m KE

*AMECOD5E L (. &&. REDH ETRDTL\D, LIRS
nFE thEX—7
2021 MEIRAETYF YY" B RS $8.08 AMEC
S'IO%W 2.50%
2021 #BRRIRIvF V) WEPRETHIS $2.48
KE
Y=k
FEX—7 uKE
=TE - AMEC
m DAt mER
i@ PEA-DH
AMEC
HE: omDIA
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EFS2F>20, /LR

cli

3-@ EhiERE. EDAREHM BEKETED

CMP

o BAROERZEMAKEDAMATICDWTHRE (I, HADS 1T 7(341%.
o HAEXA—7 (Huahaigingke (Hwatsing) YWMEFRTES > T4 > 2%)Lich. RETODHRGELTH D, FEEANTEHI10%EWNS T 7%=
HBFETICI>TULB,

2021 CMPIRE R HE $3.1B 2021 cMPEREBEHETTHLE $720m

2.2% . 2.8%

1

mHK
miEE Hwatsing
FEX—7 m T
mHE  Hwatsing
m At
HE: omDIA
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D WisiE, EDAREEE EDAREDRITEIA

HRDEDATRE MY T3E. TR AT 2R AH— - TJ5T4vIT, COMTHATIZDH70%%Z 58D, EDARFORMINE
REUT, 5DDRA > MOEITEND. ARFERNDZREDIRE, RUIMADESE, AMOHRF. T2 X5 A/)\— h— DO
%R, BIINDSDXE. Fo. AFREG. IP. JD/\D, H#EREDTSY b ITA—LZFHED>TLD,.

1986FMDEIZELIE. Synopsys(E804 U EMDMAZZE L CTE/z. 20025 (CAvantiZBIR U7z, Synopsys(&TJO> bI> Rns/\w oL
S RET—EBUEICESTY 1 —3 3> aiRME TS IRIDAFEDAY — )b*j7°5417—tfc£377:0 2008£E(C (&, CadenceZxikW\\THREKX
MDEDAY —)LIPELIRDTWD, S /TR, MWBERY —ILESTA ST —ILOisZEMRE L TS,

Cadencel(319884(CSDAEECAD CERYI NIz, 777 OJEEE. PCBEIEE. FPGAY —)LICTA—HAULTWLWD., Tz, ASICEH:ETY—ILETT
EULTHED., VirtuosoW —)UIESTEIEEI(CEITH D,

A — « TS5 T4 v IOEBRBEHNTEOR C70U EOMIAZITDO TLND, AAF—EPCBETY —J)UIREIZ—0Iahtd D, TNz
V)1 —>3>TIEEN,

Founded 1986 1988 1981 2009 2010 2010

Employees 13200+ 7600 6000 400 80 200

Employees in 1200+ 400+ 100 400 80 200

China

Revenues 3 billions USD 2.2 billions USD 1.3 billions USD NA NA NA

Star Products Polaris Tensilica DSP IP Calibre Aether (Standard cell/IP design); SnpExpert 9812
DesignWare Virtuoso Hyperlynx ALPS —AS/iWave(Standard cell/IP IPD standard library NanoSpice
IP simulations); IRIS NanoSpice Giga
Fusion Argus/FlashLVL/PVE METIS BSIMProPlus

Skipper( Layout IP Merge) MEPro

Timing Opti/Signoff
el : FUFEREHEE S (COMDIAERE
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3-Q & /A RBIFBRERE S>>+

I &

RERL RN FER5E L

o HiSiliconh'2020F US> JZ& EIH. Low EndAN T A4

HEAPTED EIFZR(FUIZUNISOCENANDAEY OSEHfE % 25,000
FIG UTEYMTCH K EL S 0% LT TSz, £Z<DFELK
TENMNEBZMI U TUVBHHISIliconDES5iIAHZ H/\—T=

D L%

China HQ Company Revenue Top 15 (/55 company)

21,562 21,490

(AYAA
CLVRUY, 20,000 19,584
18,149
15,988
15,000
s
v
[}
=}
& 10,000
o
o
Company Name 2017 2018 2019 2020 2021 -
1 Unisoc 1,106 956 854 951 1,814 13.2%
5,000
2 Yangtze Memory Technologies (YMTC) 0 0 0 Rl 1,572 -
3 HiSilicon Technologies 5778 7,370 7,964 8,360 1,448 -29.2%
4 GalaxyCore 294 334 449 606 1,110 39.4% 0
5 GigaDevice Semiconductor 302 338 487 631 1,109 38.4% 2017 2018 2019 2020 2021
H]l H2 E3 EH4 E5 N6 H7 H8 M9 H10 m1]1l m12 m13 m14 m15 m16
Hi8#: oMDIA
[ ]
Page 218 © 2022 Omdia * ) M -) I A



3-Q &7 /A ABIEBEFEFT FTEX—DEFMHEE (1)

o YMTCONANDZEMNIISE EAD., 55 EN2020FLIBEARE Uz, SEIT
(C232BDIRFGENRESNTVWBDREHRESNTDE D, FifihoEIMNEIID, China HQ Memory Company Revenue Top 5 (/5
EmlFiPhoneNOFEHAE—BERFE >, FERIEEDHICE> TULB, company)

o 2022€F 10H USh5m 128U LIt =ERFERIFEE(CK D, YMTCOE 2200 2,379

FEERENA\DEENTDZ EIFwE,
o YMTCIINANDDEIEIRFE THER L TULBM. 2{fidGigadeviceldFlash 00
MemoryDH CENORDEERTTNES, $632MMDI3%NHNORDIE L, R '
PagellEMCUDS > F>2T%ZF EHDM. MCUTIFHE No.1. Arm/ZlFT
12 < RISC-VZCPUDCorelCBWEEREH B,
916

» Ingenic Semiconductor(dCPU CoreZfiHF 9 D=1t & L T2005F(C X5 —
~UTEDY. 20204 (CSRAM, NOR, DRAMZFHHNFTBISSIZEU U XED D5E
TS 04>LTWLB,

» Giantec Semiconductor(EEPROM%Z Shanghai Fudan Microelectronics(&
EEPROMA>SPI NOR7&: EDERISHRFEZTD TH D, DRAMBLEDCXMTIIE
SF DV TNTETULIRLY, 500 436

362

324
Company Name 07 W8 2 0 2 |cAGRIR21
1 Yangtze Memory Technologies (YMTC) 0 0 0 348 1,572 - 0

2 GigaDevice Semiconductor 255 286 354 458 632 25.5% 2017 2018 2019 2020 2021

=
[0
o
S

Revenue (SM)

»
o
o
o

3 Ingenic Semiconductor 0 0 0 32 &5 - mlm2 m3 N4 HES
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3-Q &7 /A AP EBFERAE

N

FEXA—-DHEEAT (2)

FRERLMCU FE/K5E

» GigaDeviceld2017FENSDCAGRT70% &N KERMERTHUTHD.
UNISOC D22%. Tangshan Jingyuan®18.7%. Shanhai Bellingd17%h%t
<o 2021F(CTRIEM (CTHIZHRE /RO TIEFLDH. GFTT$1.5BIZEE DI

A=,

e Top 10D T32bit MCUZ{ED TL\DD(EGigadevice EUnisocfZIF/RD T, &

JZ16bitLA F DM ZMEMCUNIRTE CTIEERICED TL D,

o BYD Semiconductor(d. BHtEHMEITORGBZRIET dFEASTEUT LS
EEEELTEEN. aRARBANTELT B, HEEDOH > TS,

China HQ MCU Company Revenue Top 10 (/17 company)

2,000

1,800

1,600

1,400

1,200

1,000

Revenue (SM)

800

600

400

1,538

945 949
883 I | I

Company Name 2017 2018 2019 2020 2021 -
1 GigaDevice Semiconductor 47 52 73 107 392 69.9% 200
2 China Electronics Huada Technology Co Ltd 158 184 184 151 188 4.0%
3 Unisoc 79 9% 84 85 175 2.0% 0 2017 J018 201 5020 021

1 m2 E3 W4 E5 E6 E7 NS NO NI0 W1l
HH8¢: OMDIA
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3-@Q BT/ A RBIEBEFEFE FTEA—HBEFEAET (3)

EARttLogic FE(KR5E

20204 9A FE TI(FHiSilicon(CTSMCHh'5 D ) MHah aJgE Iz > 1= fzsd. NEA(C

BRIEUTEN,. ZDRISTEERTDH XD, KIRICFTED EIFZEE LT
D, $F(CTop 3DMiIE T LA > TULVEHUaweiD AN — T A > @ElF
Application ProcessorBRFEMEZEN A E <. HuaweilFZIRFTGZ L TL\DED
D. 7nmDAPETUNMMENTULIRWZS., IIDEBHANY— T A 2 E5GDFHE
(2B LTETHRSE L CTUL\DIRI,

UNISOC(EE KREFTILNS TFIETILEIFDAPYHETablet TY 17 &ML LT,
Amlogic(3Set Top Boxt>HZETablet(C¥RA TN TULVZH, XiaomildBrFEZ (F U
HIETV SoCICTERASN. XiaomiDTVERFEE EBICFHD EIFZMIE LT,

TDftBLogic SOCICEA UTea=tth L\ HY. HiSilicon 15t DERFEEEMN RS> T
128, IRFTENZIBSDH SN TLVRVAR (TR D TULD,

Company Name 2017 2018 2019 2020 2021 -

1 HiSilicon Technologies 5,560 7,090 7,655 8,029 1,368 -29.6%
2 Unisoc 850 720 648 727 1,368 12.6%
3 Amlogic 212 376 399 431 736 32.1%

Revenue (SM)
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20084 (CCayman ARttt T2 U =Silagyft(3ISilicon Valley “HangzhouZz ¥&%t
< UN 2013fE(Z(iTW_CJ:i%7€¥7T\;L/_CL\5o IND YR = A NICZ108ER
BRFE Ul T TS, REDO7FOTBE#HEE. 1200 AL EDNEEEEL,

2iIMDBright Power Semiconductor2008FEMAIZET. HBOBEEN AT,
DC-DCY°LED Light.AC/DCOAfth. Motor Control FHDOMCUY>DiscretedDMOSFET74:
EBFHNTD,

CAGR17-21H'58% & K ERMEATMT IR D 7ZAWINIC Technologiest. 20084E]
£

E 77O i% C5MidSilan(dPowerE{K T (IR T150I0D & 78> TULBH,
301875 ($430M)ZIRE LU CEH/\D—EZ 1 — )L DORIEEENILAZ 2268 (CHRK
LTS,

Company Name 2017 2018 2019 2020 2021 -

1 Silergy 282 312 358 4n 768 28.5%

2 Bright Power Semiconductor 150 160 172 178 361 24.6%

3 China Resources Microelectronics 142 147 166 177 280 18.5%

Revenue (SM)
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China HQ Analog Company Revenue Top 10 (/19
company)
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China HQ Discretes Company Revenue Top 10 (/10

» Yangzhou Yangjie Electronic Technology & SilanMBRZR(F30% =B X . company)
AES<AELTED., 2021FTIHEETIAL. 2 ERDTVD., RULNTHK 2,500
RENKEN D ZDHNCE Powerd28.5%. 2,272

o Wuxi NCE Power(32013%FE(T38Y . 2020 (C BT HBUREEMED 2,000
lFPower Discretex iD=ttt TPower Transistor®5c_EH'80% =X TL\
Do

1,463

[y
(%]
o
o

. BYD(EtMCUITf%(C BtE#HEFDDiscretez B&RFE L TH D, EVHD
Jumyy(umbtmED\ELinéo

1,232 1,240

1,062

Revenue (SM)

=
o
=}
=}

2 Hangzhou Silan Microelectronics 158 169 190 257 499 3.3%

Company Name 2017 2018 2019 2020 2021 - 500
1 Yangzhou Yangjie Electronic Technology Co. m 199 28 286 502 30.9%

3 Jilin Sino-Microelectronics 231 264 252 259 326 9.0% 0

2017 2018 2019 2020 2021
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3-Q BT )\ A ABIEBRFERAET FEA—DEINGFEE (6)

HIEA$LOpti. Sensors FE{K5E

China HQ Opti./Sensor Company Revenue Top 10 (/13

o 2003 (CCayman(CE& it U/=Galaxy Coreld2021F BT HIGZR/= company)
L7=CMOS Image Sensor&S « AT L+ RSA)\DKFE., Zfi/RCIS 4,000 3,885

‘zXiaomi, Oppo, vivo, Nokia, Renovold EDAN T A 213 TR PC
YOI 7ST)VIERCHBHB L THE D, HEEIE TIESONY, Samsung 3500
(CIRWT3ALCIR DTz, IRTEEE. 13008 BZRETOCISUMNTETH

59", Low EndiE@MN5S&SAULUTL\B,

o 2fDMLS (KAMFRK L) BLF Foshan Nationstar Optoelectronics,
Shenzhen Jufei Optoelectronics(d LEDY>Backlightd

XD TULB,

5,008 3,076 3,064 3,026

Revenue (SM)
N
o
o
o

Company Name

017 2018 2019

1 GalaxyCore

37 286 33

2 MS

903 905 81

3 Foshan NationStar Optoelectronics

40 455 401

3,000

RS ARFE T &
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m MM - oo
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FIEDPure FoundryldAF3tt (SMIC, HHGrace. HLMC(Huali)) T92%
ZhHHTUDB, SMICH&EELIHTT /O —F CRIEAJEET. 7nmET
BUETE TLB T ENHRINTND, 220, KEDEntity ListiCA
D, 2022108 (C(F16nm/14nm K DT O X[ EERE &5
lFENTUE>feCEMND., TinDRIEEEIBTEMNEE U VMR (TIR D TON
D, IRESMICOIRESTE CEIIl. XE. B8) (F28nmpHdui T, FEE
ANDOBE(CCTERBIEHEEZ SN,

HHGracelJIBTEO0NnmM &Gl C. FRA (C65NMEGRZIET L TULIKET
B,

HLMC(FZIRTE28nmAH'RIIFHE T, 22nmULTADIFEEEZ X TL\EiEH., L
IRAD KD (C16nm/14nmEF (SHFEARRGESEBEDIM AN TSR3,

KEHWSHERSBIERBOBREENNND .. EEMNIEFE D TULVEEPIDFUjian
Jinhua Integrated Circuit Co. (JHICC) H'HuaweidDiS&E CBBEI%® L T
WBELDT. FEDPEEKEZERU CTRETETIEZERLTLD,

Revenue (SM)
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China HQ Foundry Revenue Top 5 (/5 company)

8,577

6,074

5357 106 I

5,049

Company Name 2017 2018 2019 2020 2021 -
1|Semiconductor Manufacturing 3,017 3,033 2,395 3,494 4,992 13.4%
2 Huahong Grace 808 930 933 961 1,630 19.2% 2017 2018 2019 2020 2021
3|Shanghai Huali 554 663 697 954 1,291 23.6% 5 N4 m3m]
HH8¢: OMDIA
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Xiaomi. vivo. OPPO/REDS AT LLNIL
DTSV NI A —ALBEE, FEARIPPIEE
B UIBHTULND, B5DOFHERIE. ANX—
NDOA>D7TVUs—23>JOtvy
(AP) PEGESUIRETOtzVY (ISP) &
E. BEICHRIIA XN UZIPE
fa Cdpdo
RFA>2H—FRY bMEEDODTZV)UNEFTT
> hEHMBOFEREZETF T — > EEELIG
HTWND, ESOEHERGF. O>E1—
FA>OFRY ND—0, OTOROED1—
4>, Tv2OA Ea—FT+4>0, RY
ND—O7 05 L—> 3> REICEETS
EDTHB

— DT AADFHIFDT=. HiSilicon(IFr
LWHEERTF Y TOEEN TSR, UL

L/ 7= TA(IRRIIIEE DT 7 > N2 FF
« FEEREREADKEZ MY (C1TD TL)

Zoo HiSiliconOEERF(E. F(CHuaweiDex
RAUBICHERASNDIEDTHD

-

EOEMMD=

BRI EADIREH)O)

Semiconductor company

Semiconductor

Investor company Investment date Major products
(Chinese name) (English name)

EREasi Southchip November 2020 PMIC and solution
fibiis SmartSens Tech October 2020 CMOS image sensor
R Nuclei System August 2020 RISC-V processor core IP and solution
WSS Brite Semiconductor |August 2020 ASIC design service
Fiﬁﬂﬁﬁ‘éﬂEﬁ? Hypower March 2020 Fast charging solution

Xiaomi SR ASR February 2020 NB-loT and LTE modem
RHEBF MindMotion January 2020 MCU and design service
HERERG VeriSilicon July 2019 Design service and GPU IP
BLEE Bestechnic July 2019 Wi-Fi and Bluetooth SoC
e=ke Amlogic November 2018 IPC processor and audio processor
RERY Espressif December 2016 AloT
fiteis SmartSens Tech August 2018 CMOS image sensor
[y she Molchip n/a Smart audio SoC and Al solution

Lenovo HERR VeriSilicon July 2010 Design service and GPU IP
BEifiEE= Spreadtrum n/a Smartphone SoC and industrial chip
BT HHGrace January 2002 Foundry

oPP0 eSS Southchip November 2020 PMIC and solution
TR ZEKU August 2019 Smartphone AP and ISP
BERE Enflame May 2020 Al accelerator

Tencent BEER Enflame June 2019 Al accelerator
BERR Enflame August 2018 Al accelerator
BRHE Bestechnic July 2019 Wi-Fi and Bluetooth SoC

Alibaba FLEFER T-Head November 2018 Al chip
ERD ASR August 2017 NB-loT and LTE modem

Baidu LM High-Flying September 2014 Wi-Fi module
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Infotainment: Connectivity & Telematics

Infotainment: Other

Powertrain: Hybrid & Electric Vehicles

Automotive
Powertrain: Other

Chassis & Safety: ADAS

Chassis & Safety: Other

Body & Convenience

Other Automotive

Automotive electronics includes all electronics associated with automobile and commercial transportation.

Telematics and Connectivity includes all dedicated and independent communication boxes implementing technologies (wired or wireless) such us Bluetooth, Wi-Fi, USB, Cellular and
other links. Such systems are able to offer connectivity capability to Consumer devices inside the car, moreover they allow the communication outside the vehicle, like in case of V2X or
Cellular Broadband. Only revenue is counted in this category.

In this category the revenue coming from connectivity and telematics technology that are integrated in the main "Headunit", is not taken into account.

Automotive infotainment electronics includes dashboard instrumentation, embedded navigation functions and all audio, video and game electronics. In-Vehicle Connectivity (wired and
wireless) as well as Cellular or Telematic links are included in the category "Connectivity and Telematics". Personal, portable GPS devices are not included, as part of a dedicated
segment. Only revenue is tracked in this category.

This category includes equipment such as motor generator/inverters, DC/DC converters, battery management systems, plug-in chargers, sound generators, especially as used in support
of all types of Hybrid and also Electric vehicles.

This category includes all electronics associated with the creation and transmission of power to the driving wheels. Included are electronic systems for engine control, fuel supply,
starters, alternators, batteries, engine or transmission cooling, transmission control and environmental controls. Sensors used for environment and system monitoring are also included
in this category. Power control computers are included. Only revenue is tracked in this category.

ADAS refers to all electronics required for "Advanced Driver Assistance System. In such domain application like the following are included collision warning and avoidance, object
detection and recognition, automatic emergency braking, traffic sign recognition, lane departure warning and lane keep assistance, V2X and other electronics devices able to assist and
substitute (even partially) the driver in the control of the vehicle. Only revenue is tracked in this category.

All electronic systems that provide for passenger safety and hazard control while the vehicle is moving are found in this category. Included electronics are electronic power steering,
anti-lock braking systems (ABS), traction control, airbags, vehicle accident recorders, tire pressure monitors, active suspension and stability controls and any other electronic safety and
vehicle control systems. Security systems are not included in this category. Only revenue is tracked in this category. In this domain ADAS application are not included, since detailed in a
dedicated session.

The Body and Convenience domain includes: Comfort and convenience electronics such as window and door control, mirror control, windshield wiper control, HVAC systems, seat
controls, and other electronics related to providing comfort and convenience. Body electronics like lighting systems, on-board diagnostic systems and information data bus and control.
- Vehicle security electronics including: remote access systems, alarms and any other auto security system.

Only revenue is tracked in this category.

Other Automotive includes aftermarket electronics product sale, upgrades and repairs for light vehicles for infotainment (excluding PNDs), powertrain, ADAS, safety/chassis, body and
comfort. This includes also the electronics for first mount and aftermarket for all heavy vehicles designed for public roads (including buses, limousines, commercial trucks, RVs, and
similar large vehicles) as well as for motorbikes and scooters.

This excludes e-bikes, forklifts, golf cars, agriculture and construction vehicles (these are counter under Other Industrial). Only revenue is tracked in this category.
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Consumer Electronics equipment is home and personal electronics that receive or play audio and video information stored locally or broadcast. Video games and consumer appliances are also

included.

This category includes A/V Receivers, shelf systems, CD players, Cassette players/recorders, amplifiers, equalizers, speakers, and mixers and other component audio processing equipment that
Home & Personal Audio resides in the listener's home and all other non-portable home audio systems. Personal audio systems such as boom boxes, cassette players, CD players, MD players, personal audio receivers,

and AM/FM radios are included in this category.
LCD TV HD and UHD LCD TVs can receive and display high definition (HD) digital signals, and includes TVs used for consumer applications, indoor venues, hotel TVs, conference room and education

applications.

HD and UHD OLED TVs have a display containing an electroluminescent layer with a carbon-based compound that emits light with the introduction of an electric current. They can receive and
OLED TV display HD digital signals. A thin-film transistor (TFT) backplane switches each specific pixel on and off. Unlike LCD TVs, OLED TVs do not require a backlight, which result in displays that are much

thinner.

Digital STBs are receiving, decoding and decompression systems that provides a video TV-ready output from a digitally transmitted TV broadcast. STBs can be for satellite or cable, network or
Set-Top Boxes terrestrial broadcast systems. Analog STBs for cable or terrestrial signal decoding are also included in this category. STBs that contain DVRs or DVD recorders are also included here, along with

Consumer FTA (or free to the viewer systems) and OTT STBs such as AppleTV and Roku.

These game consoles use specialty microprocessor and operating systems for video game play with a TV as the display device. The video games are found on game cartridges, DVD-ROMs or CD-
ROMs. Specific game peripherals such as CD-ROMs are included. Handheld game devices are not included in this category.

These portable game consoles use specialty microprocessor and operating systems for video game play with an internal display. The video games are generally found on game cartridges.
Gameboy and Sony PlayStation Portable are included in this category.

Smart watches serve as a connected platform for interacting with a smartphone and music-player applications. Most smart watches available today, and those with a planned release date in the
next several months, exist primarily to receive push notifications from a smartphone, but there are untethered examples.

This category includes dedicated wearable fitness devices such as Fitness & Heart Rate Monitors, Sports & Running Computers, Outdoor Pursuits Computers, Activity Monitors, Foot Pods and
Pedometers. It also includes Head-up displays, sleep sensors, and audio earbuds with heart rate monitoring functionality.

A wide variety of "white goods" are in this category including heaters, air conditioners, air cleaners, microwave ovens, washers/dryers, refrigerators, dishwashers and ranges/ovens. Only
revenue is counted in this category.

Video Game Consoles

Handheld Video Game Players

Smart Watches

Fitness & Wellness Wearable Electronics

Major Home Appliances

A wide range small and medium sized home appliances are in this category including coffee machines (all types), vacuum cleaners (all types incl robotic), toasters, kettles, juicers, blenders, food
Small & Medium Home Appliances processors, deep fryers, bread makers, rice cookers, handheld blenders, traditional irons, steam irons, ironing systems, etc. It also includes Personal Care appliances such as hair dryers, hair
stylers/trimmers, men and women electric shavers, epilators, and even electric toothbrushes. Power tools are excluded (is part of Other Industrial). Only revenue is counted in this category.

Network-connected speakers that combine Internet connectivity, one or more microphones, voice recognition, and cloud-based functionality (typically in the form of a digital assistant). Does
Smart Speakers & Digital Assistants not include Bluetooth-connected speakers that pass voice input to a connected smartphone or tablet via standard Bluetooth voice-dial / voice-input telephony functionality. Smart speakers are

able to independently and directly connect to the Internet as well as cloud-based functionality.

This category includes all portable power units and stand-alone battery chargers used for portable consumer electronics. This would include any unit that plugs directly into the portable

equipment or that operates offline to charge removable batteries for that equipment. Equipment types that may use battery chargers and portable power supplies would include personal &
Battery Chargers portable stereos, MP3 players, analog and digital camcorders, digital still cameras, handheld video games, mobile PCs and handheld computers, and any other personal electronics that uses a

portable rechargeable power supply. In addition, some types of monitor, Internet appliances, removable magnetic storage and other 1/0 equipment use portable power supplies. Mobile

handsets are a major portable equipment segment that uses battery chargers and portable power supplies.

Other audio/video equipment includes non-portable radio receivers, compact shelf systems, and other integrated home audio systems that are not classified as "component" audio. Electronic
Other Audio/Video musical instruments are also included. Also included are stand-alone hard-drive video playback systems (TiVo, Replay TV, etc.) that are not part of a set-top boxes or gaming consoles, and a wide

range of "legacy" equipment that is still produced. Only revenue is counted in this category.

This category includes "other" personal electronic products such as electronically-controlled film cameras, electronic shavers, electronic watches, clocks, electronic toys, digital tire gauges, e-

book readers, smart glasses, digital picture frames and other personal or portable electronics, along with a wide range of "legacy" equipment that is still produced. Also included are consumer
Other Consumer Electronics drones, and consumer robots, such as the automated domestic vacuum cleaners. Electronic tools and equipment that are not considered "appliances" such as automatic garage door openers,

electronic tape measures and stud finders are included, along with consumer 3D printers. All types of e-cigarette devices are included as well. Power tools are excluded (is part of Other

Industrial). Only revenue is counted in this category.
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Medical Electronics

Automation

Industrial

Test & Measurement

Security & Video Surveillance

Building & Home Control

Lighting

Power & Energy

Military & Civil Aerospace

Other Industrial

A very broad field of electronics that includes security, energy management and supply, resource and environment management, test and measurement, manufacturing
systems, medical electronics, military electronics, avionics and other diverse uses of electronic systems that do not fall into the other categories.

Medical electronics represents a very broad field of electronics dedicated to the diagnosis, monitoring, control and surgical intervention of health problems. Imaging
equipment, laboratory test, patient monitoring and office diagnostic equipment are included. Home medical devices, like digital thermometers, are included here as well,
along with healthcare wearables. Sports and fitness wearables are counted as consumer (not medical) electronics. Only revenue is tracked in this category.

This category include all factory floor electronics involved in controlling the manufacturing process. Programmable logic controllers, other controllers, robotics, motor
controls, operator interfaces, and factory floor instrumentation and data communications. Semiconductor manufacturing equipment is included in this category with the
exception of instruments for semiconductor testing which is counted in Test and Measurement. Only revenue is tracked in this category.

This category includes stand-alone bench instrumentation. This category would include spectrometers, oscilloscopes, spectrum analyzers, signal generators, Multi-meters,
aftermarket digital panel meters and other types of bench testing and measuring equipment. It includes also instrumentation for semi testing e.g. ATE systems. Only revenue
is tracked in this category.

This category includes Analog Cameras and Analog Video Surveillance Equipment, Network and IP Cameras and Video Surveillance Equipment and other security applications
such as Intruder Alarm, Access Control Electronics (fingerprint scanners and card readers).

This category includes equipment built in buildings and homes for climate control (HVAC, heat pumps etc.), and building safety applications such as smoke & gas detectors,
automatic fire door (AFD), fire detection, fire alarm & fire control panels. Stand alone equipment for climate control are excluded from this category and are counted as
household appliances in the Consumer Electronics category. Only revenue is tracked in this category.

This category includes Conventional (Fluorescent, HID) and Solid-State equipment used in residential lighting, commercial/office lighting, street lighting and retail lighting
applications.

This category includes energy meters, equipment for production and distribution of energy. Stand alone power supplies are also counted here. Only revenue is tracked in this
category.

Electronics used in both military applications and civil aerospace applications are tracked in this category which includes radar, sonar, navigation, avionic, and countermeasure
systems. Specialty command/control computers and networks, reconnaissance and other intelligence gathering electronics are included. Missiles and spacecraft guidance
and control systems and specialty data processing electronics are also counted. Only factory revenue is tracked in this category.

This category includes other electronic systems that do not fall into the other categories. Notable segments of this category would include power tools, terminals e.g. ATM,
Ticketing and vending machines, casino machines and transportation outside of automotive market such as ships, golf cars, e-bikes, trains, agriculture and construction
vehicles. Only revenue is tracked in this category.
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A group of equipment that can implement the two-way transmission of data, as well as audio and video information by means of RF transmission.

Mobile Phones are non-smart handsets with limited feature sets (music player, camera, Bluetooth, WLAN, and etc.). These handsets consist of Ultra-Low Cost Handset, Entry Level and Feature Phone
Mobile Phone (ULCH, Entry, Feature) categories of mobile handsets defined by their respective market price categorization. Mobile phones are typically designed with thin client or embedded real-time operating system which has limited
memory and display resources. Usability on mobile phones relies on mainly physical buttons with limited data applications and no multi-touch interactions.

Low-Tier smartphones are smartphones segmented by their market selling price of $150 USD or less. Smartphones are defined as mobile handsets that are capable of running advanced operating systems

Low-Tier Smartphone with 3rd party application development environments, app store ecosystem and a touch-centric user interaction model.

Mid-Tier smartphones are smartphones segmented by their market selling price range of $150 to $400 USD. Smartphones are defined as mobile handsets that are capable of running advanced operating
systems with 3rd party application development environments, app store ecosystem and a touch-centric user interaction model.

Mid-Tier Smartphone

High-Tier smartphones are smartphones segmented by their market selling price of $400 USD or more. Smartphones are defined as mobile handsets that are capable of running advanced operating systems
with 3rd party application development environments, app store ecosystem and a touch-centric user interaction model.

High-Tier Smartphone
Wireless Comm. Gray-market handsets are cell phones manufactured in China that are not recognized or licensed by government regulators. Makers of these products generally do not pay China’s value-added taxes and
Gray Market Handsets therefore profit illegally from their participation in the market. Such phones employ fake International Mobile Equipment Identity (IMEI) numbers, which are used by wireless networks to identify valid
devices. These phones also do not carry test/quality certifications or network entry permits.

Media tablets include slate or detachable tablets with a color, touch screen diagonal of 6.0-inches or more, utilizing a mobile operating system and CPU processor. Units must be able to support web
browsing, email, video, and applications. Units may have phone capability.

Media Tablets

M2M modules are packaged PCB circuit boards that includes a chipset and the other supporting hardware needed to create a cellular radio. Modules in this category are typically hardened to withstand a
rugged industrial environment — extreme vibration, temperature, and humidity. These modules are designed to be embedded directly into equipment and machines and are the most common way to enable
cellular communication in M2M applications. This category only includes modules that enable communication over a cellular network. This category does not include modules that support another wireless
technology, for example WLAN, Bluetooth, ZigBee, or satellite. This category also does not examine the use of cellular modules in consumer electronic devices (eBook readers, tablets, mobile PCs, etc.).

M2M Modules

Wireless LAN provides Local Area Networking (LAN) capabilities by using an RF data link rather than a cable. Wireless LANs can use spread spectrum, narrowband microwave transmission, or infrared (non-
RF) techniques. Todays’ WLAN is based exclusively on the IEEE 802.11 standard, which includes 802.11a/b/g, 802.11n, 802.11ac, and most recently, 802.11ad. WLAN Access Point/Routers serves as the

Wireless LAN Equipment wireless node for clients. Devices counted in this category include routers, bridges and switches that provide the connection between a broadband gateway, such as a cable modem, xDSL modem or FTTH
CPE, and devices such as mobile PCs and desktop PCs. It should be noted that WLAN Access Point/Router functionality is being embedded directly into the cable modem or xDSL modem at a growing rate. In
these cases, the router is counted as part of the modem, and not in this category. This category includes enterprise equipment only.

This infrastructure category includes basestation (BTS), Node Bs and eNodeBs for macrocell, microcell, and picocell transceiving solutions, basestation controller (BSC)s, Radio Network Controller (RNCs), and
Mobile Switching Center (MSC) equipment for PCS, cellular, paging and other wireless radio communications. Interconnection between cell sites and mobile telephone switching offices is typically done via
microwave links, fiber optics or high-capacity landlines. This equipment, known as the back haul equipment, is also included in the mobile comm infrastructure market. However femto base stations deployed
by operators at customer premises are not included in this forecast.

Mobile Comm Infrastructure

A wide variety of diverse or emerging mobile communications products are included in this category. All tone, tone-and-voice, numeric, and alphanumeric pagers are included. Products for emerging markets
such as Bluetooth modules (does not include chipsets embedded on the system board of another product), Wireless Local Loop (WLL) systems. Specialized Walkie-talkies, including the new FRS standard
products, dispatch radio systems for police, fire department radio communications, and other radio dispatched and marine communications services. Also included in this category are consumer-grade
wireless routers that were formerly counted together with enterprise equipment. Only revenues are tracked in this category.

Other Wireless Communications
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Computing & Storage

Data Center Servers

Desktop PCs

Notebook PCs

Tablet PCs

Hard Disk Drives

Solid-State Drives

USB Flash Drive

Graphic Card

Smart Cards

Flash Storage Cards
POS Equipment
Other Data Storage

Other Peripherals

Other Computing

A group of equipment that can input, organize, manipulate, store, display and provide a printed output of digital data. The data is numeric in format but the human interface can be numerical or graphical.

These are networked physical devices in multiple form factors that provide shared compute functionality; typically contains a central processing unit (CPU), random access memory (RAM), storage, physical network
interface, power supply, and management; including Entry-level PC, all Enterprise and High Performance Compute server profiles in use.

These are deskbound PCs that are dedicated to a single user and usually located on or below desks, including All-in-One (AiO) PCs, but does not include standalone server units (workstations). Desktop PCs are general-
purpose computers that offer a wide range of software compatibility and are expected to require a minimum of on-site technical support. Intel x86-compatible and Macintosh PCs are the two platforms usually
considered in this "commodity" computer segment. Although desktop PCs can be a distinct "brand" or can be locally assembled "unbranded" products, they are shipped as complete PC units.

nn

Notebook PCs are portable PC configurations that include "laptop,","ultraportable," "clamshell," "convertible," and other designations for a fully functional PC that is readily transported. Notebook PCs typically have a
clamshell case that is similar in plan to Letter or A4 size paper and weighs less than 8 pounds including battery. Usually Notebook PCs are characterized as having three spindle motors, a hard disk drive, an optical drive

and a floppy disk drive. Ultraportables are similar in size to notebooks but are lighter and have only two spindle motors usually a hard disk drive and an optical drive and usually have an external disk drive. They typically
weigh 4 pounds or less. Other mobiles include transportable PCs that are devices which have the same form factor as a Notebook but cannot operate independently of main power as they do not incorporate a battery.

Most notebook PCs are self-contained and are transported as a single unit comprising battery, keyboard, display, audio, mass storage, networking, bus expansion controller, I/O and CPU. A power supply is provided for

AC powering and battery charging. Handheld computers (tablet PCs) are not listed in this category.

Slate or detachable/2-in-1 touch enabled tablets, incorporating a full PC operating system such as Windows, Mac, Unix, or Chrome OS. To qualify as a tablet the PC design must either be sold in the slate form factor or
as a detachable, whereby the keyboard can be detached from the display. The units all must take touch input. Most of these tablets are currently based on x86 architecture, including Atom. “Hybrid” tablets that
convert from mobile OS mode to full PC mode when connected to a docking station are included in PC Tablets.

This category includes "hard" or "rigid" disk drives used in computers, the traditional large-volume, non-volatile storage medium that uses magnetic recording and playback on magnetic "platters". RDDs (or HDDs) are
the primary data storage component in mobile PCs, deskbound PCs, servers and dedicated storage systems. Interfaces to an RDD can include ATA, SATA, SCSI, or Fibre Channel architecture. This category excludes the
RDDs used in consumer applications such as "TiVo" or other consumer video storage applications. Hybrid HDD/SSD Drives for compute applications are included in this category.

SSD: A NAND-based data storage device that is plug-compatible with a standard disk-drive interface. Cache SSD: A solid-state drive that caches data, used in parallel with a traditional storage device (generally a hard
disk drive).

Small non volatile data storage device which includes both storage medium and a standard interface that enables the device to easily connect to a computer without employing an intermediary reader device. Storage
medium can utilize Flash memory, miniature magnetic flexible or rigid disk, MRAM or other future non volatile memory technologies. The interface is typically USB but could be any other serial interface which
operates under the Plug and Play ethos. A key defining element of these drives is the integrated support within major operating systems which enables a user to plug the device in and it is immediately usable with no
user intervention. Another defining element is the device's portability and compactness, enabling users to physically transport data from one system to another.

The graphics card category includes all PC and Workstation boards that provide the video/graphics processing to drive the information display. These cards are known by a varied set of names such as video cards,
graphics cards, or graphics accelerator boards. The category includes boards added at the point of PC first assembly, as well as after-market. Any integrated graphics processor content is included separately in the
Desktop PC category.

Smart cards are credit card size devices that contain a memory component, typically EEPROM or flash, along with a microcontroller to process and store data for consumer, medical or security applications. The
presence of the microcontroller differentiates these cards from the more simple memory cards and gives them greater capabilities in data processing, interface, security and personalization. Like memory cards, smart
cards may be of the contact or contactless format. This category includes SIMs.

Flash storage cards are removable memory cards that use flash memory ICs for non-volatile data storage. Included in this category are the Compact Flash, Smart Media Card, Multimedia Card, Secure Digital Card,
Memory Stick, Miniature Card and PC Card formats. These devices have a very large use in consumer electronics such as digital still cameras and MP3 audio players.

POS (point-of-sale) systems include cash registers, bar code readers, wired and wireless POS terminals and credit card verification electronics.

This category includes stand-alone RAID, SAN, and NAS and other types of storage equipment and devices, including optical drives and DRAM upgrade modules. Hard drives and solid state drives are not accounted for
in this category, as they are tracked in the appropriate drive categories. Only revenue is tracked in this category. Chip cards, including memory cards and smart cards (IC cards), are not included.

Other Peripherals category covers all input output devices not specifically included in any other category. Examples include USB/1394 hubs, flash card readers, network computers, terminals, scanners, speakers, mice,
joysticks, keyboards, tablet input devices, printers, headsets, business projectors and flat panel monitors.

Other Computing is a revenue only category that includes many miscellaneous self contained systems not counted in any other category. Items in this category include non-user programmable personal organizers,
calculators, typewriters, word processors, chip card readers, dictating/transcribing equipment, Internet Appliances such as email terminal devices and TV Web browsers.
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Wired Comm.

Enterprise Ethernet Switches &
Routers

Low-Tier Consumer/SOHO Routers

Carrier Ethernet Switches & Routers

Fibre Channel SAN Switches & HBAs

Optical Equipment

FTTH Aggregation Equipment

FTTH CPE

DSL Aggregation Equipment
DSL CPE

Cable Aggregation Equipment

Cable CPE

Threat Mitigation Products

Enterprise UC & Voice

Broadcast & Streaming Video

Equipment in this category implement the transmission of data, as well as audio and video information by means of wired connections and networks.

Ethernet switches forward traffic based on layer 2 information and are used to build LANs and connect PCs, printers, IP phones, IP cameras, WLAN access points, servers, etc., to the network, deployed in enterprise networks and
within the data centers of service provider networks, and do not include switches deployed for carrier metro Ethernet applications. Enterprise routers forward traffic using layer 3 information, typically sit at the WAN edge to
connect different networks and/or network segments and are capable of being tied into network management systems - this only includes routers deployed in enterprise networks, not service provider networks. Low-tier routers
are counted elsewhere.

These are low-end/SOHO fixed devices (WAN interfaces cannot be changed or upgraded) and typically not rack-mountable with integrated firewall and VPN tunnel initiation and termination; list prices are typically <US$490. Also
includes "wired-only" consumer routers.

This category includes carrier equipment like IP Edge Routers (purpose-built layer 3 routers), IP Core Router Layer 3 devices that route IP (supporting RIP, BGP, ISIS, and OSPF) and support MPLS and PWE3 services, and Carrier
Ethernet Switches (CES) (network devices used in service provider networks that have all of the following carrier features: (1) ability to deploy end-to-end SLAs, (2) end-to-end sub 50ms protection, (3) layer-2 point-to-point VPNs,
such as MPLS VPNs (Martini/PWE3), (4) layer-2 point-to-multipoint VPNs, such as VPLS (MPLS Kompella/PPVPN), and (5) can carry TDM (e.g., private line, voice) over Ethernet).

Here are storage area networking devices that connect servers to storage devices or storage device to other storage devices using Fibre Channel (FC),includes FC switches and adapters. Fibre Channel switches: storage area
network switches based on Fibre Channel (FC) protocol, (Chassis: switch ports and management are in blades or modules that connect through a backplane) and (Fixed: standalone devices with a typically fixed number of switch
ports; some include slots for expansion modules, usually used for uplink ports; some may be stacked and/or connected together and managed as a single logical unit). Fibre Channel HBAs: 1/O adapters used to connect a server
with storage device(s) using the FC protocol.

Optical equipment products include Synchronous Optical Networking (SONET) and Synchronous Digital Hierarchy (SDH) standardized multiplexing protocols and wavelength-division multiplexing (WDM) technology - SONET/SDH:
ADMs and MSPPs and cross connects that attach to SONET/SDH rings and/or provide DCS functions; includes metro and long haul. WDM: metro and long haul transport + metro and long haul ROADM, Metro = lower capacity
systems designed for shorter reaches, Long haul = higher capacity systems designed for shorter reaches. WDM segments include Transport, reconfigurable optical add-drop multiplexer (ROADM) and submarine line terminating
equipment (SLTE).

This includes PON equipment across multiple technologies (1.25G/2.5G EPON, 10G EPON, 2.5G GPON, 10G GPON, TWDM-PON) and Ethernet FTTH equipment (Ethernet equipment for terminating or aggregating FTTH service:
Bridge ONTs connects to upstream OLT - includes both indoor and outdoor units; can support HPNA, HomePlug, or MOCA and connect to an external residential gateway; ONT residential gateways connect to upstream OLT -
includes indoor and outdoor units, can support HPNA, HomePlug, or MOCA, may include an integrated router with 802.11b/g/n support, security features such as NAT traversal, IPSec, and 802.1x network authentication, and can
have integrated IGMP Proxy and snooping capabilities for video distribution to multiple set-top boxes, and must have integrated VTA capability to convert analog voice into VolP.

FTTH CPE consists of bridge ONTs and ONT residential gateways used in fiber-to-the-home applications, where the fiber is terminated at the subscribers home or apartment; it does not include the case where fiber is run to the
building and apartments or offices are connected with copper and coax.

DSL aggregation hardware: aggregates and terminates DSL connections only and are deployed in the central office and/or MTU environments; includes DSLAMs and MSAPs.

DSL CPE: DSL modems, gateways, or IADs deployed at the customer premise.

Cable aggregation hardware: CCAP - combines a CMTS and edge QAM into an ultra-dense platform to deliver DOCSIS data, QAM-based video, and unicast/multicast video; CMTS - aggregates and terminates cable lines deployed
at cable operator headends; CMC - aggregates and terminates C-DOCSIS subscriber connections and backhauls those connections using either EPON or GPON technologies, generally deployed in MDU environments to support 50-
200 subscribers; Edge QAM - headend or hub device that receives packets of digital video or data from the operator network, re-packetizes the video or data into an MPEG transport stream, then digitally modulates the MPEG
transport stream onto a downstream RF channel using QAM.

Cable CPE: cable modems, broadband gateways, and EMTAs deployed at the customer premise.

This includes all wired security hardware for network and content applications except for secure routers, which are counted with other enterprise routers. Network security: integrated security appliances are hardware platforms
purpose-built for network security use; SSL VPN gateways are hardware security devices that terminate SSL, SSH, HTTPS, or other application layer security protocols, and provide connectivity to legacy or Web-based business
applications and data; network-based IDS/IPS products monitor and analyze network traffic (typically connected to a switch to monitor one or more LAN segments) for intrusions using a variety of methods to actively detect
and/or stop attacks on networks and systems; in-line IDS/IPS network-based products sit in line in the network and actively block attacks; traditional IDS network-based products monitor network traffic as it passes through the
network. Content security are appliances installed in the user's network or the cloud that protect networks and systems from content-related attacks, and they are designed to protect from a wide variety of content related
attacks, including Web, instant messenger, viruses, spyware, spam, and e-mail. These gateways use a variety of technologies, including signature recognition, proxy technology, anomaly detection, and behavior recognition, and
many products use more than one technology.

This category includes the following: TDM PBX/KTS systems - traditional proprietary platform that employs a TDM switch fabric to deliver voice service over copper infrastructure to TDM endpoints (analog/digital handsets);
includes system hardware, service logic, gateways, and endpoints. Unified communications (UC) - integration of multiple and disparate communication modes (voice, e-mail, fax, chat, etc.) into a unified and cohesive
communications experience; UC platforms aggregate multiple communication tools into a single view while unified messaging consolidates multiple mailboxes. Also included in this category is a small percentage of VolP gateways
that are standalone devices - converts TDM voice to VolP and vice versa and typically connect IP PBXs to the PSTN, or TDM PBXs to an IP network.

Broadcast and streaming video equipment: specialist hardware and software defined hardware designed to package and prepare content for video service providers . It includes applications such as encoders, transcoders, ABR,
IRDs, CDN/VOD and playout servers used for linear and non-linear broadcast and unicast delivery. The equipment can either be located in the service provider’s regional or local video serving headend.
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