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INA RRREDSTXF LA P7R— KIC, MCU (Micro Computing Unit), DAMPU (Micro Processing Unit)
SFENRVEGR: BIEMERDITASSPO—ETHBLAN, ISDN, ETAF VIR EDBERITER
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BTENRSA
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AT T4 DILEER NBSDTI\ARGEAT IO SO ORI OEEXR TG TEY ~
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5

Information Classification: General

DMDIIA

© 2021 Omdia



hﬂd%

18 BFF /A A=EZ -
ESPEENES ﬁd)r‘ﬁiﬁ@ﬁj

1. BFF /A REE - #%MKFIH%E)JI‘?
(1) BFF/\ RBIEESE : )\— ROTT
(2) VIRIIT - [TH—EREE
(3) HFRFEARHEE) O :
2. BFT/)\A REZE - FEARDEFREND
(1) XEU
(2) X0 R—=%> KIC
(3) O>w o B
(4) 7xroo
(5) FARIU— k.
(6) AT T« HILHELR
(7) BFEB -
(8) =& - M

15,
17.
25.
e
i
34
39,
44 .
47 -
<o
o

© 2021 Omdia

DMDIIA



1. BRI\ R -
TR ENE

(1) BFT/\A AEEEZE : )\— ROITF
QVIhDOIT7 - I TUH—EXREE "
(3) R SR A E)E)

© 2021 Omdia

DMDIIA



1-(1)-0.1H57 D=

« 20205 MCOVID-19DFEN 5. E

5 )\ A EEFE DT

« 2010FLABF(CEESRR. BT LU MOZORMMLKRZIGHTND,
+ IoTOEHIG(IEFRKIFDEF CILAHAICA DT,
B TIHE BIFLEYA T RAMEREDE. 2021FLZFOIET D & FE

TG AR

= 5, Al == O
“ BT MR EE R TR EFHBEERETNES)
(BFAKRIL)
COVID-19 0 L
3,000,000 100% B Industrial Electronics
. 90% Categories
2,500,000 . P - 80% 2B B Automotive Electronics
U—->>3vy s 0% ENERERREREERE Categories
2,000,000 = - ° EEEEI .
) ) 60% B Consumer Electronics
N | B g ) Categories
- - [~ . = = [~ 9 = - - R R - = - =
1,500,000 P EEE N ) 50% - - B Wireless Communications
N @ BB RR ’ 40% Categories
1,000,000 ) 30% - R : : R B Wired Communications
- e . - THE-E_ N N = Categories
L — | . — - - - _ — 0,
500,000 M R-M- "N N B-B- | 20% :
B Computing & Data Storage
10% .
Categories
0 0%
0 O O & &N OO < 1N O N 00 O O 1 N N < 00 OO O "1 N N < 1D O N OO O d NN <
O O H +d ™= —d ™= «+d «+H «d «+d <G o &N o N O O o o = o o = o o 4 4 N N N N N
O O O O O O O OO O oo oo o o o o O O O O O O O O O O O oo o o o o
AN &N &N &N AN AN AN AN AN AN AN NN NN NN F N AN AN AN AN AN ANANNAN AN AN AN AN NN F
" " HHl. A > JA—<
[ )
8 © 2021 Omdia OM -)IA

Information Classification: General



1-(1)-1 BFF/\1 ABEEE : )\— ROTT
|EHRULIER S © PC

© PCIIHI5(FERNEH. I TICHAREMREICHD.

« 2020FE1ADWindows7H7/R— MET T, 2018F~2019F(SEAMITZEFILE UTEBEVWEB I ZENEN. ZORBIDDNFH=NZH,
OO FC KDY ETE— PREINFHFR D KR (CHERIAMEN.

« UE—PFDRIAILIE. EPHEDRZ T'New Normal” & UTHEEN MR I D2 EFRAILTLSD,

(EB*RIL) F R b TPCHB KUV — hrcHiTETREE
200,000 190,009 188,457

184,287 185,778 183,812

180,000 169,094

165,565 168,230
159,287 159,263

160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

F
m Desktop M Laptop HHl. > I A -V

9 © 2021 Omdia ")MDIA

Information Classification: General




1-(1)-2 BF7 /A RBEEESE : /\— ROV

(B¥RILIEGLES

« IoT&EFEARAUEY—EXPHESDEIRICBITIEEREELELT. I5DR .
H—TS5A4 X8 —)EE(IENHELTULND,

H—/\

— S —TBHHLRERICH D, INICHEOTIY

- 20195 C(IRTFE/KEDREIN SEHTDRENADZEDOD. AOFRICHITIERIEDRE(A>C A ETARE)NUE— MNEE
MFAARLERR D 2020FBIEERBMEZ FRIL TULD.

(BFKRIL)

140,000

120,000

100,000

80,000

60,000 53,356

40,000

20,000

0

2015

57,044

2016

64,172

2017

DCH — /) \H e &EE

81,009

2018

78,838

2019

84,195

2020

96,096

2021

100,877

2022

107,905

2023

119,964

2024

B > JA—V

10

Information Classification: General

© 2021 Omdia

DOMDIA



1-(1)-3 BFF/ (A RBEES 1 /\— ROLT
BEmA : AN—BhIA>

+ 2019F(FEE TR D EAIFELLFEEEVTA. P~ SMEHOLEERIMEX BATEEREMU .

© 20205, 5GADEVEZNMECDE. IO ROLETREMET. FRDiPhonel2(CLB5CAIRIIE LMD T, 2020FLF5G
tIDBEXRE(CKXDHAEEEDENMN RIAFTND,

AN — b I # Aiitgw Rl e EER
(BB RIL)

450,000
403,118 410552 415896

400,000 368 649 361082 373,655
344,389 343,487 348,465 346,761

350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
B Mobile Phone (ULCH, Entry, Feature) B Low-Tier Smartphone  (150%KLXTF)
B Mid-Tier Smartphone (150~400%KL) B High-Tier Smartphone (400%ki& H#. > TIA—7

11 © 2021 Omdia OM.-)IA

Information Classification: General



1-(1)-4 BFF/)\+1 REHEELE . )\— ROITT
FEENMLER - TIHZA—RA—2>232>

- BEEAO/RY b PLC (TOJSYIIL - O2w D - A2 hO—3) REDTIHEA— b XA—2 3 DHEETIGE. EEOFMSETREN
[TABIENDICH., EHHETHDIKE. BAR. FE. FINCH T SCDPYIL TEAFEIBIREDYIORE BRI SMERHHS5ND,

« 20194, RPBZEZE(ICLDIHTENSZOER T, FERDNFEE, 2020FFTIO0FOHEZRITECHRIS L TULE D> TWLD, FREMES
TOIOFFEFI TICHELTVWDEDD, KPEBEZEEZEEED., EEMGI2FEFEEFTLIZEZEXIEND,

= ol ~  Hlkoo = e
(BEH£ L) THA— b AXA—> 3 2 tkestifare%a

180,000

160,000 151638 122807

143,734
140,000 131701 39629 133808 135,510
125,139 125,711 128,829
120,000
100,000
80,000
60,000
40,000
20,000
0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

B > JA—V

12 © 2021 Omdia OM:)IA

Information Classification: General




1-(1)-5 BFF/\+1 REHEEE . )\— ROITT

g iEs: 1 ATA A b

c N—FET—2 32 RAFAICRKEND A2 TATA A b (BEEIEHRIESR) ME(EPND (Portable Navigation Device) MOFZEIRL

(CKD. INFTERRACHR U TEL. 2020FEFO0F0OFEZZ (. EEAOERNKRICHIS U, TDRE

22T TULNB,

© SREOARTTY RA—DOBRICHV, FHEINS X ST ABMTBEKETT U CTHDADES BRI DIENMN(C KD HIZDEIED

RiAFND.

(BRI

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

o

Baitkas (1> TJATAA ) B

47,184

44,765
41,528
37,691 35,962 36,885
34,946
31,767
29,673 I 29,732

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 F

B Infotainment: Connectivity & Telematics B Infotainment: Other

B > JA—V

13

Information Classification: General

© 2021 Omdia

DOMDIA



1-(1)-6 BFF/\1 ABEESE : )\— ROTF
BBy pkas - dlfE - EARZof

- BEOI LY MOZOXETHRENRIAFNDITEIEH. 2020F (00 F0E% 521, EEAOLEENKRISHEIS U, TOREEZ(T
T. 24 (KR, BFEFENRD., FEROYIAREICHED TL\D,
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- ARTBYEADI L BEESHTERY NI —OFHRDOTF1 U5 (TEONDHERTEF 1 UFT #Es™Y T DI (Integrated security
appliance/software) OFZE(FERENRIAFTN TS,

© BIEEEHERD & 2019FDOHIGRIRIIHI7%HROGTH D 2020FUBEEIO0F M TOT L I—ITRIEANOTF I YT A WRICKDFELE

BGRICRERT DT

(BFRRIL)

14,000
12,000

10,000
8,979

8,213
8,000
6,000
4,000
2,000

2015 2016

o

9,608
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Ty NI=DtFa1 )T HEE XUV I MIITI5ELER

1291y 12603
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| | | ‘ ‘ ‘
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12,761

2024

M Int. sec. appliance/SW M Net.-based IDS/IPS

* Integrated security appliances are hardware
platforms purpose-built for network security use;
VPN/firewall is the primary function of the
appliance, but it may also include IDS/IPS, virus
scanning, content filtering, application filtering,
VA, routing, sandboxing/virtual execution, DHCP,
web server, or other networking functions;
integrated security appliances are often referred
to as UTM devices or next gen firewalls

+ Network-based IDS/IPS products: Products
that 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; methods include
signature detection, protocol anomaly detection,
traffic anomaly detection, system behavior
analysis, and deception (honeypots); these
categories count only standalone intrusion
detection/prevention products, not products that
include IDS/IPS as a secondary feature (like
firewalls, routers, etc.; those products are
included in the Integrated security appliances
category)

B > JA—V
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Sensors & Actuators

2% NG

\

Other Memory

1%
~_ |~

Other Micro
1%

Logic ASSP
18%
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Microcontroller (MCU) —/
4%
General Purpose Analog —/
5%
Discretes
6% ‘
DRAM
14%

Logic ASIC
3%

General Purpose Logic —

© 2019FHARFEARIEERHEFICRD E. 7l
FE(FFT>TEDDT. RBEEEENSH DD
MLogic ASSP (4FERiEMETIEAIC) . DRAM
EMPUNRNZDE(ITHES »

© AEBEUERAKRCTHEEENESZERE U TIE.
HEE TR D CRIFEEIM UL TLDAY, &&E
(FHIEDAETY/NTILH S DR ENTERN U
Analog Application L—_: C‘:. (: c': 5 o
Specific IC
9%

© INSORFCTHREERFEAEERBENRL,
Logic ASSP(ZIntelt®>Qualcommii EDKEZR.
DRAM(EZSamsung. SK HynixDEEEZRD= 1 77
E0.

Microprocessor (MPU)
14%

Optical Semiconductor
9%

NAND
11%

Bit=428,674B K RJL

*  BX*1iZ(E. NAND. MCU. Discrete. Optical
SemiDPDEFC LD T 77 ZHF> TULD,

B > JA—V
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HE%ES, 10%

PEFEMERS, 11%

ISR EIES,
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A5t =428674B K RIL

I —=3 > 5l

© EHRFEHDHIEET TV -2 3 RIICRDE. INFTHEARFTEZITASILTEZDE, /YO CRREND

IEIRBE THD. U UV IO EE(F2011FEZE—JICRLICTRLTED., BikiEssmirod 8RR IZ2016
FE P\ A mETDORMET—Ft >4 —E T > TRIELLMIE SR D, 2017 &2018F (T —F > 5 —mEITD

BEHRE(CKIDZENTNI33%&A19%IBIMUTZM, 2019F (FRIFRKEDRENSHI1 7% U TULD.
© WO IERD D THERFEZITASI LTS DR, #HHFEHFE - ANRICARSNDERESEHI CTHD. 20106

LR, BF20 IMEZERERL TSN, 20165 (FRTFELLT S5 R2%DEMEK(CHEDD 2, 2017F~2018F(FRANIR
HEEHIHMERRZ S EN, BHSNDIAETVSTEDBIMEAEMMSO LT ICLD. EiR@EEHKERRTHERLAE

KAFENENATEFELE23% & 10%IBINLTZ. 2019F(CHVTI(E, RIFORENNS AEU MBSO TEAHL <. HEE
(HENUTLDH, HERAC DWW TIERIFLE14% Y T2 (CH&DD Tz, —732019F (C(F5GARMNELZ L. 20206

BFEOBVWVEAFERE(CIDUENTA=ND.

© FEARRREOFUVWDEE U TR SN TS, Efilds. EFEHRBO7 T U -2 3 >N, 2019F(KTPESE

BDmDaR T, WaBOFENTRITE ERDFBRE UTORENRSNEN DTz, 20175150+ BIRH1E
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(F. SNh5RY MERNERTDZET, HILLW—EXDLEEOEWERMEES S L LTS,
© IoTZERSEDZHICEIoTIHANREIR T, CNICEFA>F—FRy MCEREDT—FZEUS T DHEe (T>P—) |
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EBTDIDAARAIRIZ, MCU, 7ZFOJICOMBUNEMNICHE(CHETD. EFRIENDDE. ZDHTH D,
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Shanghai  ASMC 8 0.35,0.25-micron Running
Shanghai  HHGrace 8 0.25,0.22, 0.18, 0.13, 0.11-micron logic Running
Shanghai  HHGrace 8 CMOS5 0.35-0.18 micron Running
shanghai  HHGrace 8 CMOS 0.18-0.11 micron Running
Shanghai  Huali 12 0.055, 0.40, 0.028-micron Running
Shanghai  Huali 12 28nm Running Logic
Shanghai  SMIC 8 0.35-0.18-micron Running
Shanghai  SMIC 8 0.35-0.11-micron Running
Shanghai  SMIC 12 0.045,0.040, 0.028-micron Running
Beijing SMIC 12 0.040, 0.028-micron £3,590.00 Running Logic, complementary metal-oxide—semiconductor (CMOS)
Beijing SMIC 12 D.0BS-micron Running Logic, CMOS
Beijing SMIC 12 0.065-micron Running Logic, CMOS
Wuxi CSMC 8 0.35-0.18-micron Running
Hangzhou | Silan 8 Running Integrated device manufacturer {IDM) with power chips
Zhuzhou Nanche 8 IGBT Running Insulated-gate bipolar transistor (IGET), power chip
Chongging  Skysilicon 8 0.35-micron Running Power chip, LED driver
Shenzhen  SMIC 8 0.18,0.13, 0.11-micron Running
Tianjing SMIC 8 D.35-0.15-micron Running
Tianjing SMIC 8 0.35-0.15-micron Running
[ ]
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Wuhan XMC 12 0,090, 0.065, 0.045-micron Running MOR flash, microcentroller (MCU}, 3D process

He Fei CXMT 12 19nm §7.417.42 Running DRAM

Xia'men umMc 12 40/28nm $6,200.00 Running

Wuhan YMTC 12 321, 64L $24,000.00 Running 30 NAND

WWuxi HHGrace 12 55-80nm $2,500.00 Running Power chip

Shaoxing SMIC 3 £8.828.83 Running Microelectromechanical sensors (MEMS), power chip

Guangzhou Cansemi 12 0.1-0.18-micron $1,449.28 Running Virtual IDM, MCU, power management, analog, discrete

Shanghai  SMIC 12 1dnm £10,135.14 Running

Shanghai GTA 8 Running Special process (GTASemi)

Beijing YDME 8 0.13-micron Running Trench MOSFET

Qingdao  SiEN 8 0.35-0.11-micron Building Power chip, analog IC, MOSFET, IGBT

Qingdao  SiEN 12 40nm Building MCU, embeded logic IC

Shenzhen  SMIC 12 0.045, 0.040-micron £1,581.59 Building

lilin sino-Micro 8 Building IGBT, MOSFET

linjiang linhua 12 32-20nm $5,660.00 Building DRAM

Hangzhou  Silan 8 Building

Xia'men Silan 12 90nm £2,552.55 Building MEMS, power chip

Ningho SMIC 8 $1,501.50 Building RFFE, special process, HV analog

Shenzhen smic 12 1dnm $3.600.00 Building

Xuyu liangsu Zhongjing 3 £1,501.50 Building Power chip, CIS flexible

Xia'men Silan 4/5" Special material £700.75 Building RF. high-end LED, optical module

Chengdu  Unigroup storage 12 £20.000.00 Plan DRAM

Manjing Unigroup storage 12 Plan DRAM

Wi CRMC 8 Plan MOSFET, IGBT, power management

Chongging CRMC 12 Plan MOSFET, IGBT, power management

.
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Shanghai  TSMC 8 0.35-0.13-micron REunning
Wuxi SK hynix 12 0.028-micron Running DRAM
Wuxi SK hynix 12 0.028-micron Running DRAN
Wuxi SK hynix 12 0.01x-micron Running DRAM
Dalian Intel 12 96L £5,600 Running 3D XPointTW memory
Xi'an Samsung 12 3D NAND Running 3D NAND
Chongging AOS 12 £1,000 Running Metal-oxide-semiconductor field-effect transistors (IMOSFET), IGET
Chengdu  TI 8 £275 Running
Suzhou UMC-Hejian 8 0.35-0.11-micron Funning MCU, smart card
Nanjing TSMC 12 16nm £3,000 Running Logic
He Fei PowerChip 12 0.11-0.18-micron £13,530 Running LCD driver
Xia'men UMEC 12 40/28nm £6,200 Running
Wi SK hynix 2|0.35.0.13-micran Building CMOS image sensur_{CIS}, dI-SD|E-I3I' d_river interface (DD},
power management integrated circuit (PMIC)
Xi'an Samsung 12 20-10nm $4,300 Building 30 NAND
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65nm E40nmDE B TERDIWIT K ZEHHTUVNET . THEDHE DD T 77 ZFF DSony i TSMCE DIFHZE T28nmADIBITZIRET U
TWBEDBRNMNSDFEITH, IIRTIIEANRIMEEXE TEELETIEBTIEHDEHA. RICSonyD NodefZi1TH LIZIHE.
OmnivisionMIFIEEIEN TER T DEENTITLET,

7T —23>(380%H Wireless Communication D EF CZDFEAEN AN — R ITAICRDET, AN—bhITA>BEDOH
fAHIITTICEELTVWETH, BT Y —(CEAUTIIZERL - St b MBSt TR I TEATUVE T, BEHDEFCIE
1BEL 7S X MOEFNEE DS K. FEEDEF CFAutomationtéEs CONY I > ES I D FADODENRICK DT EDENNNRAENET,
WITNODTF TCERFRELDEERE/ \ 1 AE— RS wvH—HROSNTUVET, Computing & StorageDEF CIFOA=T1 =45 —
>3>DYUE— MEICHESPCESHEN LHADIEEEZI SN, SEFHN LIENS3RIEEMENSDET,

HAMBZIEEARTII3INIEE SRS ZO>TVEIH, BEDEF CTIRI7%EFVEF(CRDET, Exfsc tEEMELnTIH, O
S 1D TIE27% UGS TORIHFZRDCENTEFET ., P, SonyBIKERS T 7HEF o> TCLEIH., RICEARTH
BINTULWBANY—hIA>OETICHAULEET D E. IRIROBKRTDTE EDIMBIZE (USS300MIZE) (CTRD EFRIESNE T,

2. Other Sensors & Actuators

110nmA EDL S —7Fenode Y1 T TEHEE SN, WLWEEFR(F350nmERD TUVET, SifinodehMENND & (EHDFEE A
BRI DMEMSIREDT Y —(EAY — R I A U (CEZ < DIBFEMNMEEH INTIED. 40%FZE H'Wireless Communication
DETOFRLEERDTWVET, BER 7S XA MBENEINE NI IEEHDE CEBEFKRS T 7ZEF> TUL\FEULEH. CcovID-1957
E(CRBDEFEDORNMRICEID20200FETAETSELGAD EFEEINET,

Actuator (FFEEZEDEY. 4F(CAutomationtgz(O/RY N TEZERESNTULVET,

HAMIGZIEEFH DI T15%. A>3 1 —IDE T18%. Wired CommunicationDEF CT17%. AR THESWIEELE—EHE U TIFEL
ST EFOTCVWBREEZISNEY,

il A > IJA Y
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1. Analog Application Specific IC
65~=500nmdD L1 —Nodel@HN5E. R TIE65nmhTE_ EMD30% U EZESHTUVET, F/Z130nmEmmh'9o0onmZz XFw T U T
65nmER(CBITU TV EFEBLTVET ., EFUVE. =500nmT350nmDEGEIMEERNSEZEL THE O TH D, SR (CHhiH
IEED E(FEZTHEDEE A
7T —23>Tld WIEDRANY— NI A > % F & T DWireless Communication D EFHNFIEEE HHTH D, EBEFHDEFH20%
EETERUTWVWEY ., MMORGBERRICBEBEDODIL O bOZTXLICEDEEMEIALTWLWS ERTWEY, £lzCns
DRI TIEASSPDHIRST . HRYLFEETTHRASICREGEEHD . Mil{bDFELICEMUL TS EZEXSNET,
BHARMIS (EEAETIWIEED LS T 7B DET, WEDEHIBFENUBIEEEFESILCVEITH, O 1 —IDHFCTHE
11" DR2%IEE LN S VWBFZRBICENTEET,
HAMIBOEEDEFDS T 77 (FWWTS5%IZEE SR> TH D, Lighting, EE. Automation N TDHRTD A7 T U —>3>(C
RDET,

2. General Purpose Analog
U707 Z5(ENoded (C(3180/250/350nm. ZALEA30/40/30% & —F I L TE THREIMEANED E UL\ > T RF B R S0

EFHIUTWVWEXRT,
77") T—23>2Tld EEDTFCT—BARSRTLEABDDEITHN, BRRARKNERL, ZNENODEHE CTHIZOMRIEKR(ICR
= (=35 tJuib\%bnij

HAMIGZIEEAETIWNEED T LS T 7B DFET, BEEDE(15%IEE). >3 1 —I D (14%F12E). Wired Communicationy
FF(13%12E). Computing & Storage D EF(13%I2E)DADEF C_HI> T 77D E T,

il A > IJA Y
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1. Power Transistor & Thyristor

130~=500nmD L= —Node THER =N, AR TR D E180nmDE T 7HMERKUTWVWEITH, LWITNICELKO—FT2TDNodeT
ZELTWVWDEFAILTVWET,

IV —2 3> TIFEEDENTED LIFO¥EDIEL . BEEDEFANT LDI/4E. KREREHEENVNELESNBZINETF DR L
MRELIRDODTUVET,

HAMGZIEEETIWIREDF LS T 77D DET, BEHDE(14%IEE). O3> 1 —I D (15%12E). Wired Communication
DEF(12%F2E). Wireless Communication 3 EF(11%IZE)DADEF TS T 77 HDET,

HAMIBOEEDEFDS T 77 (IWW TL%IEE E/12D THD . Automation. Power & Energy. Building & Home Control* 4777~
o —2 3> ERDTUVET,

2. Other Discrete
TOMFT ¢ X0 — hEFRIENodefI (C (3180~ =500nmDNode TREA SN TULETN. 80%TEE & UL\D KZEIN =500nm THERL
TNTWVET, 180nmA\DBITHIHDIMNCESNZEFIHN. TORE— RIGEWEHERILTLWET,

7TV —23>TlE. Wired Communication3EF & Computing & Storage D EF CIRWVEIS &> TLEIHY, 2D EFH
20%FZE CTHTH D> TLBIRIRTY .

BAMTIGZ(EEATII%IEEDT LS T 7RSS D ET ., BEHDEF(14%12E). I>>1—NDEF(16~17%1FE). Wired
Communication73EF(13%F2E). Wireless Communication D EF(11%IZE)DADEFF CHIS T 77 HHDET,

il A > IJA Y
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2-(1) bRl S-SR T 3528

3 4 2 5 2 4

itifsiE

B4t 17 26 17 22 14 15
BIsRith S 33 20 29 15 18 8
chEpith s 20 27 20 32 15 30
blik—:3: 1Yz ] 14 15 12 12 10 10
fREth 7S 7 15 7 16 8 6
M9 Eith 5 2 3 2 2 1 3
Fuist s 13 36 15 36 15 23

ast 109 146 104 140 84 99
g REAND 51 > T A —1Ff
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20016 LARE. tHFH (CHI TR TIHIROERAMER (CH DN RE. FEE. BIMERTHSD

TIHHLREDLEE Cld. BA 84, US 51, H[E 42, EU 40, &7& 21, #HE 11DIETHD

HROFEARTE (AITE. =) O LED. SAW. BAWI(ZE. BR< (Hm25)

Area 2001 2009 2019

HA 109 104 84

usS 83 56 51

EU/lIsrael 49 39 40

EE{ES 8 8 11

a& 15 24 21
FRE/Other Asia 15 32 42

Total 279 263 249

i FBEBPDSA > T A —EN
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2001 BARRDERICH T DRI TIZ TG ORALIEHR
THHmEE, 2001:109. 2009 : 104, 2019 : 84DiAL
BAROFEARTES (BITIE #lm) O LED/MMICEZEE. BRS

1EL 2001 2009 2019 FREE f|m &
V- 4 4 6 CIS
O—/A 4 7 7
PES 4 FBAEP 20— LIGEE
NEC 6 FEAREFIZI R DRSS
HIZREFR 9 3 2 Power Device  |)\D—3E/EBFILIOMNE. WRBR(THREE
=T 4 2 4 Power Device  |J\O—3EAKEFILIMNE. WRB RIS
TILE—4 1 1 DRAM HiZ.NEC. =ZDXEVUEIFIZHS
ILRHR 11 6 Hiz. =2 . NECOHFEAEPFIZRE
£ 9 9 5 NANDEBFIEFAIS7ELTH—T VIR
FADT 2 NAND REZEOA—J 70 b ETIB7 EiFth
=21& 5 5 1
NFY IR TFEFIE) 6 7 1EBE 3 TIHEII-13105 Wh-(RE
=FEk 3 3 FIEAEPIZAY - 13005 V- (CERE
Sv—7 2 2 2
=T B 1 1 3 Power Device
FheEEc T3 4 4 4 Power Device

i FBEBPDSA > T A —EN
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2-(2)-3 FEAKRIBZEEEITIE) -Japan(2)-
- 20014ELIBDEARICEH T B A TR TS HHER

HROFEAKRTS (BITE =) O#E  LED/MMICEZEE. BRS

1L 2001 2009 2019 FRBE g &
U BR 2 2 1 Power Device
=1tk 1 1 1 Power Device
Ebn 2 Power Device
AU 2 2 2 Power Device
J1=Fvy (3>0-E28) 2 2 3 Foundry bLYIR- L2995 -DF =4
HARA>H— 1 2 Power Device
=t 2 Power Device |BARAH—%FS
TA1-ITV (EGHELS) 4 2 1
A1 AV (T4I-EF) 1 1 YEREP PRI A JUwHELTOHE
tA/1-NPC(HARI 33" 1)) 1 1 1
NBAER% 1 2 2
T E AR 1 2 2 SttE. BSR40 Ao
o 2 1 1 VI-BFE BEBN-IT 107 AZEFAD
NMBTZO>595— (SR N7) DRAM
SWYIEH 1 2
SECAVEVS 2 SN JEIYIEML R E I Uy IEEETR(C

i FBEBPDSA > T A —EN
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2-(2)-4 FERKRTIZZEEITIE) -Japan(3)-

o 2001FELUBFDOBERKCH T DI LI LIS DOELER

HROFEKTS (FITHE #ls) O#E  LED/MMICEZEE. BRS

e 2 2001 | 2009 | 2019 | FREM s
T2 2 3 4
7 L0 (STAER) 1 2 1 EPSONSDEFM Ti5(IHIBM) %58
)\ AAZ7 1 1 1
AN 1 1 1 MEMSIC#t,
VA
/NP7
)%
HER B (15—t IRI07)05° | ) .
-)
ELJ4A 1
EAEES S0 ) 1 1
SRR
MLEEESES 1 1
TR EX
NKK
7oY— (BABK) 2 2 3 o
NIYEEE 1 1 T Y- (L&

i FBEBPDSA > T A —EN
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2-(2)-5

FBIR_

RS SN

[ 1F)

o 2001FELUBFDOBERKCH T DI LI LIS DOELER

HAROFERTYS (BITHE #l=) O#E  LED/MMICEZEE. BR<

— Japan(4) -

1L 2001 2009 2019 FRER i\ &
TAS o hat 1 1 1
5 HH B Shifais 1 1
R 1 1 1
HEBSIE 1 1 1
AHERATE 1 1 1
UMC 1 1 1 Foundry
IBM 1
NAH)O> 1 1 1 DRAM
TFHR-AAYILAY 2 1 2
A ST H G — 1 1 5 ;Eb lLD - 3&)?“47&')— N BREOSYIEZIT
|65 AV
Z\>23> (AMD) 1 1 NOR
EhO-35 OU-RF-)) 1 1
AJ— =244 — 3 Foundry
LSIO>w) 1 ASIC ASICELSEEEU TERAL,

i FBEBPDSA > T A —EN
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2001FLAREDY — — DRI TR TS HILRIRIREE

2001 o5 2009 o5 2019
BMEIE 1-)\# w/MEIE 1= )\# MEIE 1-)\# Pttt
e I8 54y P T 20012009 | g I 5y g8 20092019 | p I8 Hy 25 *
(nm) | (m®) (nm) | (m®) (nm) | (m®)
1283F| 250 | 300 | CISCCDH-LCD 1S83F | 65 | 300 CISetc.
AT )0S-t4- AT )09-t04- 7869-1 FEARK AR AR K4000-1
BA79)05-tY5- N/A | 250 | 300 CCD, Other 2283F| 90 | 300 CIS,CeD 22H3F | 65 | 300 cls
158 | 15um | 100 CISMMIC 3BH | %0 | 150 Mixed Signal
154§ | 1.5ym| 100 | Other,Discrete 384 | 20um | 100 Bipolar Analog BE=A NS 458 | 350 | 150 | Mixed Signal, CISetc.
384 | 2.0um| 100 Linear ERET)/0Y-t09- 458 | 3.0um | 100 Analog, CIS BRE7) /05~ 688 | 9 | 200 BoCMixed Signal,CISgtc
=H IS —hyh ' v : ! ! 58994 EREEEETE .
BATI - 05T o 3.0um| 100 |  CCD,Linear 684 | 250 | 200 | SoC,CCDCIS 788 | 0 | 20 Socoser | e ERERBEHEABOILS-1
651 | 350 | 200 [SoC,MPU,SRAM,CCD Yo 788 | 180 | 200 S0C, CIS
yz-
25# [0.8ym| 200 | MCU,SoC,ASIC 284 | 05um | 150 | MCUSoCLinearCIS Fab2 | 65 | 300 SoC,CIS
384 | 350 | 200 | MCU,SoC,ASIC Rig79)09-t25- | Fab1l | 150 | 200 SoC J=- | RBFHIOS-tYH- | Fab3 | 65 | 300 cls
Emﬁ,—_a}ui_tsjy_ Fab1 | 150 200 SOC,ASIC ! Fab22F| 90 200 SoC, CIS Fab 4 40 300 SoC,iﬂ.RiLinear,ClS,etc. +854-0 Emﬁﬁﬁgfﬁgmwlss}‘n
20054 300mOFabsH
Fab2 | 180 | 200 | SoC,SRAM,ASIC |2008% RZHRIX 2011F FZENBIRY
k= IS LEHRERROR k= NS LEHRERROR k= NS LERREERTORGR
EXTH)03-t4 - EATH)09-t049 e EXT7)03-t4 P
T243-0 W REATHEE4-14-1
20144, Y AEDEIR WkF2)0S-tv8- | N/A | 40 | 300 RBLogicClS  [T997-8 W EEMAHEME1-11-73
20155 RELVER KPJIS-05- | NA | 0 | 20 05 |TTY ARRAMEAPERISO0

i FBEBPDSA > T A —EN
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2001FLAFDERZ. KIOXIADHI L TIHHIRIGIREE

2001 - 2009 - 2019
R/MRIE D1 -\& R/VRIE D1 -\ B/MRIE |1 -\ PRTEID
i 8 EP L ua 200142000 | ¢% | Tis L T 2009~2019 &% b 54y = T
(nm) | (m®) (nm) | (m®) (nm) | (m®)
S2EEH | 19 300 2D/3D-NAND, Other Memory
BIMER ) 15 | 800 | ZD-NAND, Other Memory
mAHIR EAREH | 15 300 2D-NAND,Other Memory T510-0906 =ERMAMMLZ—EES00
B22RER 130 200 SRAM,NAND B2RER 70 200 NAND,NOR 4957 SESEBER 15 300 2D-NAND,Other Memory
mAHISE e o 20184, #§Pangeansiil v
73931kt | 160 200 NAND mAHISE EIRER 32 300 NAND,NOR 20185 b L TISET SHORIER 19 300 3D-NAND
BARER 32 300 NAND,NOR N N K1 19 300 3D-NAND
= LT (L) T024-8510 BFEMILEHILTEENG6
1 1.5um| 125 | MCU,G/A,PLD,SoC,MPU,ASIC B1R 350 150  |MCULCD-Dr,ASSP ASIC,SoC,Tr,CIS/ICCD o w MCU,Display Dr,ASSP,ASIC,SoC,
O Bl T 130 | 200 e
2-1  |1.0pm| 150 [MCU,G/A,SoC,EP/E2PROM,CCD) EFES $24R 250 | 200 MCU ASSP,ASIC,S0C,Analog,CIS ;_’_‘;g’ TNIEDT S ¥R Mixed Signal Power Tr,CISICCD
[
EFRZ 3-1 0.8um | 125 MCU,G/A,SoC,MPU,ASIC $E3F 250 200 Display Dr,Tr T024-8510 EFRIbEHILTHMI6-6
3-2 0.7um | 150 MCU,G/A,PLD,SoC,ASIC
3-3 350 200 MCU,G/A,SoC,Flash
FNAABAN-Y | _ _ ) o ) T212-0001 #H)IR)IEHERMERZHTL
IRE * 20U-MEE | 2.0 100 |MESTY Diode, | X
AMIMZIRES- | 7(AW-MR | 2.0ym | 150 | Tr,Diode, IGBT,Other Discrete ZTDUIWHJ-DZY/ 5X0-ME | 20um | 100 [rDiode,Other Discrete NAND Memory,SoC FEEREY - 7 AR)- MR um IMESTr,Power Tr,Diode, Thyristor Rectifier,Other Discrete
TR N IRbe 20034, 300mn##iE = N
AL~ N/A 130 200 SoC,ASIC,DRAM,NAND I LI T235-0032 ERHMFEHEZES
LSIRIEHR LSIZGER LSIRIEH ) .
350 200 MCU,ASSP ASIC,SoC,Analog,CIS 90 150/200 MCU,ASSP ASIC,SoC Mixed S |
KHTH (asomy | %0 | 200 MEU SocASTE (1508) OIS |z ANTH (1508) oCMixed Signa
. 7aME | 130 | 200 MCU,SoC,ASIC AHTIE TayIAE 130 | 200 MCUASSPASIC,S0C Analog,CIS | (c&HE e 200 MCU ASSP,ASIC,SoC Mixed Signal
53 300mn#k 40 300 MCU,ASSP,ASIC,SoC,Analog,CIS 53
N/A 20um | 150 T870-0125 ANRADHAFHFEI500
Kubic-1 | 1.0pm | 100 CCD, Linear,Opto FEAMILG K3 0.8um | 150 Linear,Opto 20124, EEIRT
EAMIE Kubic-2 | 1.0pm | 125 CCD, Linear,ASIC,Opto T803-8686 ERARIEAMBINEILE THEL-10-1
Kubic-3 | 0.8um | 150 Linear
BLEETIS R4y 180 150 |Tr,IGBT,Diode,Other Discrete -1 52 180 150 Tr,Diode,Other Discrete B EGTIR 870555°29| 180 10%05 o IMESTr,Power Tr,Diode Other Discrete
#8®5{y | 1.0pm| 125 | IGBT,Diode,Other Discrete BB TR BRI 1.0um | 125 Tr,Diode,Other Discrete T671-1595 EEEEEHATEE300
N/A 180 200 Tr,Diode,Other Discrete
MERZ 7 4A)-ME | 0.5um | 125 Tr,Diode,Other Discrete 5{5F 5.0um | 125 TrDiode,Rectifier po— Fab 1 350 150 | iRALogic,AMLinear JMESTr Power Tr,Diode,Rectifier
MERS 617F 350 150 Tr,Diode,Rectifier KCR I 350 200 Power Tr T923-1293 AJIIRAEEHEAL-1
KCR II N/A 200 Tr
L5 B#IH |1.0pm| 150 Tr,Diode,Other Discrete REDic-vy | BEIE 3.0 100 Tr,Diode, Thyristor Rectifire,Other Disc] 20124, B4 T
k-3 i e -4! um er Tr,Diode, Thyristor Rectifire,Other Disc $209-1176 TEEBRHHER0
20084, Y=—&hEIR RIGt19°99  |Fab 2 40 300 MPU,SoC 20114, Y=—(c55H T854-0065 REBRFPHEAEN1883-43
b< ~411} —~ ~
st RFEERHSA > T A —ERK .
: O
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2001 LABFMDRENESASDRI T2 TH R IEIRZE

2001 2009 . 2019
IVRIE [ 91—\ /JVRIE [ 91—\ VR | 91—\ PREEMD
I E Sqp |[BARE | OI-NE g 2001~2009 e ) 54> DR | 91—\ T 2009~2019 o T8 Sqy  |[BAE | DT-N\E P
(nm) (nma>) (nm) () (nm) ()
2020%, S N°9-57° N RRUHEPR . -
721-8522 R 1
O—EES. () (Z L) T 85 EBRELTAPIETE.
. T664-8641 RERFRIHMIRA-1
TEERAT I\ ABHEPR A/B/EH& 1.0p4m | 50/75/100 Other Discrete,Opto T
. FD#R 150 Diode, Thyristor,Other Discrete WEEBETISER. - 125/150| Thyristor N°9-57° N* { ABAEPR DI 125/150 Thyristor
SRR [ 1095 N ARBUEPR(RR) [ [ RERAEOT
RS FEM | 1.0um | 125 | Power TrIGBT,Diode, Thyristor Other Discrete =W 7 N AABHEPT(RR) 100 Diode (HER) 100 Diode +810-0161 EEARERAGERESERL-1-1
==Mmis
PR KCH | 08um | 125 | MCU,MPU,SoCIGBT Power Tr.Other Discrete KCIRIZ, SREBH B 0.8um | 150 PowerTr,Other Discrete AR 0.8ym | 150
KD 180 200 SoC,MPU,DRAM,Flash,DRAM N°9-7 N° A ABEPRT Ci& 0.6pm 125 PowerTr,Other Discrete N°9-7 N A ABEPRT Bif 0.8pm 150 Power Tr,Other Discrete 8611197  |MAMEmmNEEos7
[z ] DI 130 200 PowerTr,Diode,Other Discrete, SRAM,Memory [z ] CiR 0.8pm 125
DR 130 200 Power Tr,Diode Other Discrete
ERTIS SABF | 150 | 200 . SoC,DRAM TR _.SAmAE | 150 | 200 | ........SOCSRAM,Memory _SAHMIF | 180 ] 200 . SOC,SRAM,Other Memory
SABR 250 200 MCU,SoC,Flash SAB2F 180 200 MCU,LCD-Dr,ASIC,SoC SA2F 180 200 MCU, Display Dr,ASIC,SoC - -
. o isplay B, o +793-8501 EIBRTE&HVS58-6
AT TAR 350 150 MCU,MPU,SoC TSNP TAR 350 150 MCU,Analog,/MESTr .
- ki 20186 ASERIIRE 7815332  WARBMBEARNBET123
N1(tkib)| 0.6pm | 150 MCU,G/A SoC ASIC,MPU N2 130 200 MCU,ASIC,PowerTr
it :«z i U 200 | MCU.G/A,S0C,ASIC, MPU,DRAM SRAM 2003, HIIEEARE N2 150 200 | MCU,LCD-Dr,ASSP,ASIC,S0C,SRAM,Memo wagz FUREERL [ a0 | 300 MCU,Mixed Signal
,G/ASOC,ASIC MPU, . A , /ASSP,ASIC,SoC, / v - 9 T312-8504  RERVESBHTHIRO751
HEYFA 79J05° -2 N3 150 300 | MCUG/AFPGASOC.ASIC SRAM Flash Memory | (g 1<) N3 a5 300 | MCU,LCD-Dr,ASSP,ASIC,SoC,SRAM,Memory
#54- MALTRIZ.
A {#°-51| 3.0um 100 Bipolar Linear Tim. L
N i-52| 2.0 125 Bipolar Linear/Digital DROH NI o N -52 2.0 125 Bipolar Linear/Digital,Anal e ES 350 150 P Tr,Other Discret
-52| 2.0pm ipolar Linear/Digital - .opm ipolar Linear/Digital,Analos ower Tr,Other Discrete
e W P 9 S— i H P 9 9 = T370-0021  BBRSETHEMER 111
B Other Discrete = 7 . . S 350 | 150 | PowerTr,Other Discrete
200 Other Discrete #2115 350 200 Other Discrete
K1 08um | 150 SoC ASIC,Diode,Other Discrete K1 0.8ym | 150 LCD-Dr,SoC,Diode,Other Discrete
20144, EEHRT
K2 08um | 150 MCU,SoC,ASIC JE— K2 0.8ym | 150 MCU,LCD-Dr,SoC 057793905
—EBED 5R-0- 7005 -
FARFRIEAED K3 1.5um 125 SRAM K4 0.4pm | 150 LCD-Dr (R s T400-0117  ILRRAFLEHE/N\IE4617
K4 0.4pm | 150 ASICMPU K6 250 200 MCU,LCD-Dr
BSZEHFPR K6(4K1E) 200
1M | 05um | 200 MCU G/AASIC
ETH® 0 |- e SRIETH N/A 350 150 MCU,ASSP,ASIC,SoC 20124, B RIMICIRE T037-0017  ERREMARGATRIFAKL56
382 | o8um | 150 MCU,G/A
1! 1.0 150 MCU =W c
FRIE Lt pm 20044, SV T066-0051 ILHEETFMMHSRIR1007-39
;2 0.8pm 150 MCU,G/AASIC L
WIS 20 150 200 DRAM AT EEET T041-1133 t 145-1
. N MCU,G/A.SoC,MPU,Memory, 20044, Y1 IO7 /AR . i -
7N AR N/A 180 200 Other Discrete.ete AR A U0F /A RBHED D4/D5H 90 200 Foundry(BiCMOS,Custom),ASIC 20144, AR IRRICHE £195-0023 | MCRASMMTNG-16-3
Frazo-p 20um | 125 Power Tr BSZRHFPR R2 2~3pm| 125 PowerTr,IGBT,PowerIC,Linear R2 0.8um [125/150) Power TrMLinear
F 4299-b2 1.5pm 150 Power Tr [ ] R3 0.8pym 150 PowerTr,IGBT,PowerIC,Linear Bz |ESTE R3 0.8pym (125/150| Power TriALinear F319-1221  REMEZHAHHNE5-2-2
R3-2 0.8um | 150 PowerTr,IGBT,PowerIC,Linear PR R3-2 0.8um | 150 Power TriffLinear
RETBF T3 REITH| 40um | 100 Diode, Thyristor RETTH TS 0.8um | 125 Diode,MEMS Foundry RETTH $1TH | 0.8um | 125 Diode,MEMS,Foundry F975-0041 iEBRAERHREE FABF/IVHE20
NECHIZ SEULAY | 0.8um | 150 Bipolar Linear,Other Discrete 7 ARIY-H54Y 350 150 Power Tr,/IMESTr,Diode,Other Discrete METH F-b54y | 350 150 Power Tr,Diode, Thyristor,0pto
KBTI W3 | 1.2um 100 GIAASIC /MBS Tr,Power Tr Diode HHTH 517%/GaAs 1.2pm | 125 Bipolar Linear,Analog,Opto. T520-8555 | MMMAMBMMN2-9-1
SBAIAY | 350 200 | MCU,G/APLD,SRAM MBS Tr Power Tr Diode FRMBLSISHY | 250 200 LCD-Dr
SE3MLA | 1.2um | 150 MCU,G/A
NECRHM SBGHLAY 150 MCU,G/A
777777 N/A__ | 150 | 200 | MCU,LCD-Dr,ASIC,PowerTr VEYZ T861-4195  MEARMAT/\ML-1-1
200 SoC.ASIC,DRAM NEYZ AR TS SESILAY 150 | 200 MCU,LCD-Dr,SoC,SRAM,Memory ) IR T $#STIH 130 200 MCU,ASSP,Power Tr
SEOILRY 150 200 MCU,LCD-Dr,S0C,SRAM,Memory
NEC SBULAY | 0.5um | 150 MCU,G/A,SoC,ASIC Memory SLILAY 0.5um | 150 MCU,LCD-Dr,ASSP,ASIC,SoC,Analog $1T4H | 0.5pm | 150 MCU, Display Dr,ASSP,ASIC,SoC,Mixed Signal
NECWO |2y | 04pm | 150 | SRAM Flash WOTH _mamm | o. 150 SRAM,Memory WOTH 218 | 400 150 SRAM,Other Memory T757-0298  WORERESMETRGRMT
SE3MLAY | 350 150 MCU,G/A,SoC ASIC EE 350 150 MCU,LCD-Dr,ASSP,ASIC,SoC,Analog $3TH 350 150 MCU,Display Dr,ASSP,ASIC,SoC,Mixed Signal
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GRAE=4-)

HannStar
15.9%

Innolux Corp.
33.8%

InfoVision

20.2%

Kyocera
3.9%

Innolux Corp.

HannStar
0.0%

5.1%

Tianma
29.6%
Sharp
8.1%

LG Display
9.1%

LG Display
82.7%

Japan Display
26.9%

20204 ERATFT-LCD MRRMES 17 (RiEL)
AUO (BF=5-)

20204 BE#HATFT-LCD ARRHME> 17 (REL)
(ANY RPYIF14 RILA)

Innolux Corp.
1.2%

Samsung
0.4%

Mitsubishi
4.8%

Panasonic
7.2%

- Kyocera
Japan Display 41.9%

41.7%

Tianma
12.5%
Toppan
16.3%

Japan Display

Kyocera 29.1%

24.0%

B > JA—V
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2020FEDKREIST 4 AT LA DA —H—>17(F. BEEKETIEBOE, Innolux, LG Display (LGD), AUO, Samsung. Hfa15%E CI(LLGD, BOE, AUO, Innolux, Samsungh' 7% 5&
DRIAHERD TS,

COVID-19DREAL KR Z S < Te b (CHAZMM TERSNICMERH (CKD [ETEDEE] H5S. Desktop Monitor, Notebookt2TabletZ =3 Mobile PC/RED I T EiEtzs
BT KEST 4 T LA BENEFDHRVERUIECET. 20200FE0OARBST 4 AT L AHBIEEREE T DEELRDI

HEEE TENMLCYI DEHE - BOEF. FZHNDEE(C K DDesktop MonitortTablet PCE)FTFT LCDDSZE & LK. 20202 (3T BIELL17%IED
2183,000 F = HEm U CEMZH#iF I D RIAHTH D,

HEIEZE TEMNZH#IF LU CE/EEEE - LG Displayt. {ECH DFEERZ(FNotebook PCY2Tablet PCEIFTFT LCDHERIZDIX LI HEDD., HEIXA—H—EDHEETEEMD
NS, TVATET LCODOAEE ZHE/)\ UAMOLEDNE1T I DB ERID P THEIEZENRAL . 2020FEDOHETEREEIFUDS145(E RIL Tl i HiaRE caUE#F LIS
DDXFBIELL TS%RDRIAFH ETRD . HErEZE C2AIICIBUL EIFBBOEEDENFEE D TL\D,

FECHEDEEGFEEA—TT— -« Innolux, AUVODDKELT 4 AT LA HETEEEEZITBRIAHFTHD. Innolux®2020FEDHEIEIE (L1122, 70058, MW HIFELE3%IE & HTE
I UHEERES T 7 CAIEfZ EIFBRIAHTH D, F/e. AUOD2020FEDHETEER(FUSS69.2f8 R)L THAEIEEEMDMUEZH#IFIT DRIAH EIRDTULD,

BE[E - samsungEHFE A —H— EDOFE TEHREDEIL UTEAETFT LCODDEEZE T U, KBF 4 AT LA (FEF R NMEELEL(QDOLED)\DERIBZHESH TD M, FZ
EDEEEZITAREITFT LCOOEER T ZIE DIENTZE T, HEEE (34,960 A M TRIELL6%IR C iR UTe BODHERIEEEUSS54.48 R)L TRIEZA2° LD RiAH &
2o TWLB,

ARET A AT LATBTERET « AT LA A—D—DOHEENEE CH D, PEBFOREZRT. HsHAE1018 TS5 ADOKRETFT LDEIRS 1 > Dsfaii &=
BT TEHRET « AT LA A—H—H 2020FFMECEDFBOREZRTD EHICKB(CHAZMHETRIAHTHD.
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KA E CEMA T #IT I BBOEN W RIELL T17%iE S EZ (LT EH(C. 6fiZL T THChina StarD W BIEELE17%1E5004,930/5M.  CEC-PandaD X BIEELL55%IED
4,28034. HKC DisplayD\ &I BIEELE69%1E0D3,32054. CHOTH S RIEELE21%I80D1,260/5 40 & 20205 (C ABUTFT LD i A& (C{R(E I RiAHF &> TNV B,

FET 4 AT LA A== EDIHREICRKDKRETFT LCDS 1 > DFEEENBIL UTEBEA —H—(E. VBT« AT L1 OEEZBERELICERIBR URMNI(CKITI B &
TEEFEHRDZERASELTULD, —FH. COVID-1922D [New Normall ELVDNDB S ITRAIAILDZE{LDH, T£EX®

E—RNIJ—IONEEITDETSISHEET I THEOFENFIINDICENS., BEFT 1 AT LA A—— (IEMRDIZEV \PCEIEDOEM/ODM A — 71— E DEEH RS
BCETAREST A AT L ATB TOREUVCEEZERLUELSELTLS,

ERT 4 AT LA A—A—DHFTI(E. FoxconnZ)L— TR FDSharphMECEDBBEDORBEEZ(TDIA T, 2020F (35 BIFELE26%IED3,860 74 & ABUTFT LCDDH fai%
KIBICHRIETRIAHFTHD. KA. BEFHFEERAT « AT L1 DEFE TESHTFT LCDS 1 > % E L T = /=Panasonic LCD/ZED e, B A —H—ED IR MNRER(C
MXBDCEMNTET, 2021FE%2ED CTFT LCDEENSORUEZRAL TL\D,

—7. ENRIATNODOAMOLEDDAIEEE ZBHIE I JIOLED(E. IDINNSES SRS A > DEEEZ T EH(C, HEHTCL/China StarDNSDEKRIZEZ T, KEVGHELDSE
iz HRIRFRZED TL\D,
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2020FEDHVNEISFT 4 AT LA DA—H—> 1 77(d. HBEENE TIEBOE, Samsung, HannStar, Century, Tianmah', a1 %E C(dSamsung, BOE, LGD, Tianma, Japan Display
(o) M EfiizEdDRIAHFERD TS,

COVID-19RBZI TR & U TRIMESNTIMEMRFIC KD SMEROFRANEBN THNET « AT LA DEFBRFT VT -2 3> THE/NEE)1)Ligs (FEHEE - X
N—hIAYTF - TZHIART) RUEHT « AT LA DFEMEN. FINET 4 LT LA A—-D—E2RICHEREERIFZ TEDRAH E/RDTD,

MR E CEAIE /RO JEHE - BOE(d. AOFE CTHDIEFER « AN— hNIAY FRENEE/\A)LHERDREDHNERIT. 2020 DHVNRYS ¢« T L e
£ (35159,5000. MWEIELLA% R EFIEZ TRIBRIAHTHD. —H. BEBIILAHEIRE & SE RO % s T = f=Flexible AMOLEDDHETAN AN — kT 4 > [a]
[FICENEICE S Je C & THRRAIEERIF2AIDUSS77.8B RIL. WRIELL18%IE & KR (CERZEA LT RIAH LD TL\DB,

HEIEXE CEAZ R 9 D88[E - SamsungD2020F DHEIEZE(FUSS185.1/8 R)L. MWRIFLE3RIED RIAFH+. COVID-19DFE THEHE (IRIFZ T E>/26DD. £MH
BJ(CFlexible AMOLEDZ £ U T2z AppleMiPhone123 U — X T DOETEAMBEU e E CTHEIERE C(ERIEZ LB D RiAH S>> TULD,

HETZE CT3UIMDAEE + HannStard2020F D farEiE RiA #+(F3156,100 5 A T BIFLE8 %R AIMDTIE - CenturyDHifargi= (X3121,200 5 T I BIEEEE25%ik & A& (C
. Mt EBECHEER IFORMEEEFEEMEITE U TESIESNTVBSA—T > ILAAEERBAEGRBTIEN. covID-19(C KB/ 1) LIBSZEDRZIEN K
HEDODEREREHFSND, —A. FCHEDFETERERDIE ] THEIEITARETFT LOOAEERDZIRDBX 2 &T. [IfMEDIRWA—T > )L DtE%
O EEED—DDERERDTLND,

HEEE T, BIERREAMIORE -« TianmadD2020FE D HaiEE (32186,5005 8. MWRIELLI%HD RIAF E72D, COVID-19(C KBE/ 1)Lk (CHRENRE U
e &N, HEHE - @BEHECRIER TRIDIER &> TL\D,
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HEIEZE TIMIDEEE -« LGDD2020FEDHEEEE(FUSS52.0/8 R)L. WHIFELLS %KD RIAFH THD. COVID-19DFELXZ FIEEH T « A T LA EEDRD EHICEHED
BEUWRANY— ST A > FLTPS TFT LCDDAEFEZ IR T B D C ENHRIEEEDRV DER E 1D, —H. EERMTOINE Z s T E f=Flexible AMOLEDD ANV ENIE (CHE
DDDHD. 2020FEDH/NIAMOLEDDEAIEER (I BIELL TH K E 215 (USS29.1f8 RIL) ERDBRIAHTHD.

HEIEEE CSAIICERIR I D RIAFHDIDID20205 T EA (FUSS43.3(2 RIL. ITBIEELE15%MD RIAFH E 72D, LTPS TFT LCDDKZ L Tdp D AppleDiPhone W\ #TikiE
(iPhone12=J—X) K DLMEMI(CFlexible AMOLEDZHEFE UTZEE TLTPS TFT LCDDFBEEME/I\UIZEE. covID-19(C KD
BEHT A AT LAVOTZHILAASIREDTE/INA)VEERDOBEBENKIB(CEIR U C EQ TR EEOHE/ NDERE &> TUL\D,

a8 CofiLlCHt < SharpB. COVID-19(C K BEHMIBDRBERRIR(C KD T2020F DHEEER(LUSS29.313 ML, MBIFLES %R M I S RiAdr &1, BL. Apple
EDEEMRIEEZ X D Sharpld. IDIOBAILTHBZEERDApple EHEIEE T D E T, iPhoneDERATET)LENFICLTPS TFT LCODOLTEM AT BB I D &H(C, &1L
THDEHALLTPS TFT LCDS -1 > % Tablet PCYoEEE A (CEH U CTHETFT LCODDOZHIEAZBIEE S E L TUL\B,

COVID-193F5R & U TS (&, SMEBFOFBAZEEBN &I 3T/ AU OES AR EOHNEST AT LA DFBEF TV -3 >0EEZBE U, X
THRE ;S > TBHE(C K BHuawei[CHT T D HIFKIC K DHuaweiN\DAY — b T A4 > SRR EMEIENMITENEE T, AN— M IA AT AT LA DEIEICKE
IWEELDYE . 2020FEDFVNTF 4 R T LA THHEON <K ELEBR E72D TULVD. —H. COVID-19DBERILE K (FARARUINEKR DB I 2R WEDD, HRZE TOREE
ENDOBRICKD2020FEENSAY— M I A D POEBEBELENRR(COET DIUNHFSNTUND, £, KED SO TBIENRZARTDEERD. HuaweiND
HRHZSOKE EHEEOBZEENFIR T DAL GHIFIND,

B UWHIHSIRIE & 7D 122020 DF NS« T LA TZIEHY. iPhoneDFTET ILiPhonel12> ) — XE2ET)LICERRASINIZARIC. Flexible AMOLED(C X1 9 B ER1FE (41K
AREW\e BVNBITET LD TIIBE(CTHIBZZE UTEHEDT « AT L1 A—F3—H. Flexible AMOLEDDEE THAT9 DEEE A —H—I(C EDFRICHKA TS Y2021
pEOFNETF ¢ AT LA TEDERERDTHSD,

H: 1> JA—<

175 © 2021 Omdia OM ')IA

Information Classification: General




COVID-19MDREZALA (CXf U CHR B M TEMSN/ZE I EHDINEARFC LD, BEELES A > OELEPERMHEOU TS F T —2nTiien. X TEHE
IRFEIEEEFRZMRILET DR EDRFEZRZT. 2020FOBEBHELEELLHIFIFZANRCTEIDRIAHTHD.,

CNUICKDEFHHAMFPDOBEE AR (CIHIR, 2020FDEEHFHAAMFPDDHAIEIE (F1123,600/04 - W EIELL16%F. HiETEZE(FUsS6e5. 742 RIL - XEIEELE20%iR & K
MB(SEBIADRIAHERDTULD,

2020 DRARABIEERE T, FES—a>Botz> A —FT+4 X TLAN50%, TS5 XS —A—4—)VRILIN35%, 7 I45—<—4 v SO/ CRILHEY10%, AW R
TV ITFT 4 AT LAENERDS%DEE EIRDRIAHFTH D

2T AT LA (3. BEEOEFHIEMELREBEMEEDIEK(C KD .. REED7-8inchdHEY) )L 510-12inchZ7 S5 AANDKEL) CR)LAEIR(ICKBUEHEA T
Do CHUTHEWKBITFT LCODREEN ZEB 9D, &7 « AUO. FE[E - LGD. H[E - BOE. HE - Tianma. BZ * InnoluxD FRW\EWLVIRSS T 7 ZHLA L TULS,

—h. BE2EMmE U TEVMBKENEREIND IS AT —A—F—)R)UF. BE T XA TLAMiG CORBEEITDIERNT A AT LA A—=—H—NETUTEE
N BEREDENSKBRABSHIRZITD TR CETHENZERV, BAA-—D—DHBEZFITIKRELRDIE, TDFER. 2020FEDTSRHF —A—5F—) %R
JLOHEEES T77(&. FE - Tanmah BAI(C_ED. IDIHN24IICER, 3fI(CEE - AUO. MIICEEE - LGDMIEMIZ EIF. SharpHN6efiIICEIRT B RIAFH ETXD TLVB,
ZOAft, NV RPZYVISF 4 AT LAPEFIS—EITTIIIDPDCRESAS T 7EHIFLTLIN, FEN(CE DY FEEDSHE(CEBED> TLB.

COVID-19D82 £ % 52 | T AIRILRE & /o - BENEREIR A, R EEOBER (CHEL2020FBE(CANEEDIKLERETH D, EEBEEORELYYRSAIX
JL— DR EIR ECOVID-19DRERSIEDEKRENTH. SEEHEFE(ILEHEL TLSKEBDERIAENS.

—7. BEEGEEDR FEERDIBIMEDMRECH U, T AT LA EEES AT LADO—HRNBZRARNROESNTED, TAATLAA—H—EEREA—H—
(Tier1) DL, T4 RTLAA—=H—DTier ULIRE, TAATLADBTSAFIT—2EHEMELTVD, ZOHRT. BRAT A AT LA A—D—NEDERR:
FRMBEZEHTIZORTRI CENTEDIN SEROZEDOHE - KO L TERLGRELIEDO TS,

il A > IJA Y
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\

2-(1)-1 TFTEM siLiz&stE (1/2)

TFT array fab activity Gantt chart

Region Manufacturer Factory Application [Phs MG Size Tech Max | Install I:(I::l;\?
China BOE BOE B12 AMOLED 1 | 1500 x 1850 | LTPS/LTPO | 16 | Jan-21 | 90%
Japan Sharp SHP D3 LCD 1 | 1500 x 1850 LTPS Jan-21| 80%
China CHOT CECX 1 LCD 4 | 2250 x 2610 a-Si 10 | Apr-21| 90%
China HKC Display HKC H5 LCD 2 | 2250 x 2600 a-Si 57 | Apr-21| 90%
Korea Samsung Display QNED R&D QNED 1 [ 2200 x 2500 Oxide 5 |[Jun-21| 65%
China BOE BOE B12 AMOLED 2 | 1500 x 1850 | LTPS/LTPO | 16 | Aug-21| 90%
China InfoVision IVO 1 LCD 4 | 1100 x 1300 | a-Si/Oxide | 10 | Aug-21| 80%
China Tianma TM18 AMOLED 1 | 1500 x 1850 LTPS 16 | Sep-21| 85%
China China Star CSOT T7 LCD 2 | 2940 x 3370 a-Si 45 | Oct-21 | 75%
China HKC Display HKC H5 LCD 3 | 2250x 2600 | a-Si/Oxide | 18 | Oct-21 | 90%
China Visionox VSX V2 AMOLED 2 | 1500 x 1850 LTPS 15 | Oct-21 | 74%
China BOE BOE B12 AMOLED 3 | 1500 x 1850 | LTPS/LTPO | 16 | Jan-22| 90%
Korea Samsung Display SDCAS AMOLED 1 | 1500 x 1850 | LTPS/LTPO 15 | Apr-22 | 30%
China Tianma TM18 AMOLED 2 | 1500 x 1850 | LTPS/LTPO | 16 |Sep-22| 60%
China China Star CSOT T8 AMOLED 1 | 2200 x 2500 Oxide 30 | Oct-22 | 55%
Korea Samsung Display sbcaQil QD OLED 2 | 2200 x 2500 Oxide 30 | Oct-22 | 30%
Korea Samsung Display SDCAS AMOLED 2 | 1500 x 1850 | LTPS/LTPO 15 [ Nov-22 | 30%
Korea LG Display LGD E7 AMOLED 1 | 1500x 1850 | LTPS/LTPO | 15 |Jan-23| 30%
China Visionox VSX V4 AMOLED 1 | 1500 x 1850 | LTPS/LTPO | 15 |Jan-23 | 30%
China Tianma TM18 AMOLED 3 | 1500 x 1850 | LTPS/LTPO | 16 | Apr-23| 50%
China BOE BOE B15 AMOLED 1 | 1500x 1850 | LTPS/LTPO | 16 | Apr-23 | 30%
China BOE BOE OLED TV AMOLED 1 | 2200 x 2500 Oxide 15 [May-23| 30%
B Order Equipment Il nstall Equipment B Mass Production

Note: Only shows fabs with a probability 230%. See the accompanying Excel data table for all potential fab investments being tracked. Max = equipment maximum capacity at purchase. Fabs with a zero max refer to purchases of used equipment.

Source: Omdia H:'IH 4)7#_7
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2-(1)-2 TFTEAR i

TFT array fab activity Gantt chart

=

=
=

SETiEl (2/2)

-

Region | Manufacturer Factory Application |Phs| MG size Tech | Max |Install F;‘I’Ikt’j Q1'20{2'20{03'20|aa'20{a1'21|@2'21|a3'21|Q4a'21| @1'22|Q2'22
Korea Samsung Display SDCAS AMOLED 3 1500 x 1850 LTPS/LTPO 15 | Jun-23 | 30%
Korea LG Display LGD P10 AMOLED 2 2940 x 3370 Oxide 25 Jul-23 50%
China China Star CSOT T5 AMOLED 1 1500 x 1850 | LTPS/LTPO 15 | Aug-23| 30%
China BOE BOE B15 AMOLED 2 1500 x 1850 | LTPS/LTPO 16 | Oct-23 | 30%
Korea Samsung Display sbCQl QD OLED 3 | 2200 x 2500 Oxide 30 | Oct-23 [ 30%

Note: Only shows fabs with a probability 230%. See the accompanying Excel data table for all potential fab investments being tracked. Max = equipment maximum capacity at purchase. Fabs with a zero max refer to purchases of used equipment.

Source: Omdia

I Order Equipment

Il Install Equipment

I Mass Production

© 2021 Omdia
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2-(1)-3 AMOLED X —H—BIH%

TFT array fab activity Gantt chart - AMOLED only

%

-

|

sTIEl (1/2)

Region Manufacturer Factory Application MG Size Tech Max | Install %
China BOE BOE B6 LCD+AMOLED | 1300 x 1500 LTPS 51 [ Jun-13 |100%
China BOE BOE B5 LCD+AMOLED | 2200 x2500 | a-Si/Oxide | 90 | Jul-13 [100%
China BOE BOE B7 AMOLED 1500 x 1850 LTPS 48 | Dec-16 | 100%
China BOE BOE B2 OLED R&D AMOLED 730 x920 a-Si 1 |Jan-18 | 100%
China BOE BOE B11 AMOLED 1500 x1850 | LTPS/LTPO | 48 | Aug-18|100%
China BOE BOE B12 AMOLED 1500 x1850 | LTPS/LTPO | 48 | Jan-21 | 90%
China BOE BOE B15 AMOLED 1500 x 1850 | LTPS/LTPO | 48 | Apr-23 | 30%
China BOE BOE OLED TV AMOLED 2200 x 2500 Oxide 30 | May-23 | 30%
China China Star CSOT T4 AMOLED 1500 x 1850 LTPS 45 | Aug-18 | 100%
China China Star CSOT T4 AMOLED 1500 x 1850 LTPS 90 | Aug-20 | 100%
China China Star CSOT T8 AMOLED 2200 x 2500 Oxide 60 | Oct-22 | 55%
China China Star CSOT T5 AMOLED 1500 x1850 | LTPS/LTPO | 30 [ Aug-23| 30%
China EDO Everdisplay 1 AMOLED 730 x920 LTPS 21 | Dec-13(100%
China EDO Everdisplay 2 AMOLED 1500 x 1850 LTPS 30 | Jun-18 | 100%
Japan JOLED JOLED Nomi AMOLED 1300 x 1500 | LTPS/Oxide Jan-19 | 100%
Korea LG Display LGD E6 AMOLED 1500 x 1850 LTPS 30 | Feb-17 | 100%
China LG Display LGD GP3 AMOLED 2200 x2500 Oxide 90 | Sep-18|100%
Korea LG Display LGD P10 AMOLED 2940 x3370 Oxide 30 [ Now-18|100%
Korea LG Display LGD E7 AMOLED 1500 x 1850 | LTPS/LTPO | 30 | Jan-23 | 30%
China Mantix MDT 1 LCD+AMOLED| 1500 x 1850 | a-Si/Oxide 30 | Mar-17 | 100%
China Royole Ryl Fab 1 AMOLED 1300 x 1500 Oxide 5 |Dec-17|100%

I Mass Production

B Order Equipment Il nstall Equipment
Note: Only shows fabs with a probability 230%. See the accompanying Excel data table for all potential fab investments being tracked. Max = equipment maximum capacity at purchase. Fabs with a zero max refer to purchases of used equipment. For
factories that produce both LCD + AMOLED, the Max capacity values mainly refer to the LCD capacity as the OLED lines tend to pilot production when included with an LCD production fab.

Source: Omdia

B > JA—V
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2-(1)-4 AMOLED X —}H—BIH%

TFT array fab activity Gantt chart - AMOLED only

E5tE

-

(2/2)

Region Manufacturer Factory Application MG Size Tech Max | Install %
Korea | Samsung Display SDC A3 AMOLED 1500 x1850 | LTPS+LTPO | 135 | Oct-14 |100%
Korea | Samsung Display SDC A2-E AMOLED 1300 x 1500 LTPS 8 | Feb-17|100%
Korea | Samsung Display SDC A4 AMOLED 1500 x 1850 LTPS 30 | Jul-17 | 100%
Korea | Samsung Display SDC Q1 QD OLED 2200 x 2500 Oxide 90 | Jul-20 | 100%
Korea | Samsung Display QNED R&D QNED 2200 x 2500 Oxide 5 [Jun-21| 65%
Korea | Samsung Display SDC A5 AMOLED 1500 x1850 | LTPS/LTPO | 75 | Apr-22 | 30%
China Tianma T™17 AMOLED 1500 x 1850 LTPS 38 | Mar-17 [ 100%
China Tianma TNMWuhan R&D AMOLED 730 x920 LTPS 5 |Dec-20| 90%
China Tianma TM18 AMOLED 1500 x 1850 LTPS 48 | Sep-21| 85%
China Truly TLY Huizhou B AMOLED 730 x920 LTPS Nov-15 | 100%
China Visionox VSX V1 AMOLED 1300 x 1500 LTPS 15 [Sep-14[100%
China Visionox VSX D2 R&D AMOLED 730 x920 LTPS 1 | Feb-18(100%
China Visionox VSX V2 AMOLED 1500 x 1850 LTPS 30 | Feb-18]100%
China Visionox VSXV3 AMOLED 1500 x 1850 LTPS 30 | Jul-20 [100%
China Visionox VSX V4 AMOLED 1500 x1850 | LTPS/LTPO | 30 [Jan-23 | 30%

B Order Equipment

Il nstall Equipment

I Mass Production

Note: Only shows fabs with a probability 230%. See the accompanying Excel data table for all potential fab investments being tracked. Max = equipment maximum capacity at purchase. Fabs with a zero max refer to purchases of used equipment. For
factories that produce both LCD + AMOLED, the Max capacity values mainly refer to the LCD capacity as the OLED lines tend to pilot production when included with an LCD production fab.
Source: Omdia
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2-(2)-1 TFTERSAXE [T

] OEE (1/2)

Historic definitions

Substrate
Gen Min Area (mm?2) Max Area (mm2) Ref. Dimensions Surface Area X of 300 x 350
(mm)

1 270 X 360 97,200 0.9

1 0 149,999 1 300 X 350 105,000 1.0
1 300 X 400 120,000 1.1

1 320 X 400 128,000 1.2

2 360 X 465 167,400 1.6

2 370 X 470 173,900 1.7

2 150,000 299,999 2.5 400 X 500 200,000 1.9
2.5 400 X 505 202,000 1.9

2.5 404 X 515 208,060 2.0

2.5 410 X 520 213,200 2.0

3 550 x 650 357,500 3.4

3 550 X 660 363,000 3.5

3 550 X 670 368,500 3.5

3.25 590 X 670 395,300 3.8

3 300,000 549,999 3.25 600 X 720 432,000 4.1
3.25 610 X 720 439,200 4.2

3.25 620 X 720 446,400 43

3.25 620 X 750 465,000 4.4

3.5 650 X 780 507,000 4.8

3.5 650 X 830 539,500 5.1

4 550,000 1,199,999 4 680 X 880 598,400 5.7
4.5 730 X 920 671,600 6.4

5 1000 X 1200 1,200,000 11.4

5 1100 X 1250 1,375,000 13.1

5 1,200,000 2,399,999 5 1100 X 1300 1,430,000 13.6
5 1200 X 1300 1,560,000 14.9

5.5 1300 X 1500 1,950,000 18.6

Source: Omdia © 2021 Omdia
HE: > JA—Y
OMDIA
[ )
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2-(2)-2 TFTERSAXE [

] OEER (2/2)

Historic definitions

Substrate
Gen Min Area (mm?2) Max Area (mm2) Ref. Dimensions Surface Area X of 300 x 350
(mm)

6 2,400,000 3,599,999 6 1500 X 1800 2,700,000 25.7
6 1500 X 1850 2,775,000 26.4

7 3,600,000 4,999,999 7 1870 X 2200 4,114,000 39.2
7 1950 X 2250 4,387,500 41.8

8 5,000,000 6,499,999 8 2160 X 2460 5,313,600 50.6
8.5 2200 X 2500 5,500,000 52.4

8.6 2250 X 2600 5,850,000 55.7

8.6 2250 x 2610 5,872,500 55.9

8.6 2290 X 2620 5,999,800 57.1

8.7 2200 X 2700 5,940,000 56.6

8.7 2300 X 2700 6,210,000 59.1

9 6,500,000 8,999,999 9.7 2500 X 2950 7,375,000 70.2
10 9,000,000 9,999,999 10 2880 X 3130 9,014,400 85.9
10.5 2940 X 3370 9,907,800 94.4

11 10,000,000 10,999,999 11 2960 X 3390 10,034,400 95.6
11 3000 X 3400 10,200,000 97.1

11 3030 X 3400 10,302,000 98.1

Source: Omdia © 2021 Omdia
HE.A>JA—<
OMDIAN
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FERFOSIEZS T T, KREQRES SHA~EE10 5t XDTVEAKRETFT LCDS 1 > D EIRE X T O CEEHREDT A AT LA A—D—Eo>Fh. #F&S1 /%
(C2020E¥JBEEX CICEERMIB UL, SEBE—ES1 > TREIDIER(ICET TOBINESENHDEDD, KEITFT LCODDEEREN IZEE L+ (SRl TIRNRERD T
ET. KETFTLCDS A > OFiRsBigE IHEITHONIRVWRIAH TH B,

FEDT 4 AT LA A—D—HDEEZKIRIC_LBIBMEEENZEIDCENS. BEDT A AT LA A—DH—(IHEEHEKDICETRVESHARDTVEXRETFT LCDS
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Y .
Light diffusion sheets 4—,} LED light source
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~o R4
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Sm———

TFT LCD AMOLED Micro LED

Notes: This comparison considers only the light source and color patterning layers, not additional layers like the touch sensor, cover lens, or color conversion.
Source: Omdia
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Apple Application Smartwatch - Vertical chip  Photolithography - Electro-static RGB LED LTPS, CMOS
. . (12.1-inch . . . . Blue LED + color
AUO Display Automotive 1920x720 ) Flip chip (Not confirmed) Use (Not confirmed) conversion LTPS
. . . (Not . . . Indium gallium
CsoT Display TV, automotive ( 3.3-inch 232x116) B (Not confirmed) Use (Not confirmed)  (Not confirmed) zinc oxide (1GZO)
glo Display AR (0.7-inch 1080x640 ) 3D chip - - Monolithic RGB LED CMOQS, LTPS
Hisense Application Signage S Flip chi (Not confirmed) Use (Not confirmed)  (Not confirmed) PCB
PP gnag 3840x2160 ) pchip
. . (0.31-inch (Not . .
Jade Bird Display AR 1280x720 ) confirmed) (Not confirmed) Monolithic RGB LED CMOS
Konka Application Signage, TV 236-inch 7680x4320 Flip chip (Not confirmed) Use (Not confirmed)  (Not confirmed) PCB
. . . (141.9-inch . . . .
LG Electronics Application Signage 3840x1620) Flip chip Laser Use Die-bonding RGB LED PCB
Source: Omdia
HEl: > JA—Y
[ ]
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Samsung
Display

Samsung
Electronics

Sharp

Sony

TCL
Tianma

Source: Omdia
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(0.7-inch (Not
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- Nano-Rod

( 75-inch 3840x2160 ) Flip chip
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218.6-inch Flio chi
3840x2160 pchip
(118-inch Flip chip

3840x2160)
(7.56-inch 720x480 ) Flip chip
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Ultrasonic wave
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(Not confirmed)

Laser

Laser

Laser

Use

Use

Use

Use

Use

Monolithic

Inkjet/fluid

Stamp

(Not confirmed)

Laser

(Not confirmed)

Stamp

Blue/Green LED

QD color conversion

RGB LED

(Not confirmed)

RGB LED

RGB LED

RGB LED
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PCB

PCB
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Mini LED/\Y O 51 hODIER

AMOLEDDE > b S X MFHEICHH T D8, BIFDTFT LCD(CMini LED/ W
D54 hMeflHEaNTE3EmLBRFT TN TULD,
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Optical film stacking micro/mini LED array

/ LED chip
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ZHNUTH U, /INEmini) LEDF v T N w27 RRICHE U = EESEAR &

MBI EAFEDE, TrEEELEDOREAERIEE S & CIHSUTE
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2. Mini LED & Micro LEDDIEFHRETEER I DIEHIC. RKIRES TIIUTORRICAEITD,
Mini LED : (FATEATIFANRIBEIRCSP(F TH A X)\w o —2) & UL TGS TULYS100 - 200um(0.1 - 0.2mm) B -1 OB EBLEDTF v T & E&E
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Below are the definitions for the products included in this service. Please also see “Methodology” in the market tracker Excel file,
located in the service portal section for this report.

Data center servers: A networked physical device that provides shared general-purpose compute functionality; typically contains a
central processing unit (CPU), random access memory (RAM), storage, physical network interface, power supply, and management; does
not have more than 7 large form factor (LFF) 3.5” HDD/SSD slots or 14 small form factor (SFF) 2.5” HDD/SSD slots per 1.75” (1U) of
server enclosure height (i.e., no more than 14 LFF HDDs in a 2U rack server)

Form factor: Specifies the physical arrangement for CPU, RAM, storage, and physical network interface within the server enclosure

Form factor: Specifies the physical arrangement for CPU, RAM, storage, and physical network interface within the server enclosure
Blade: Contains multiple independent compute nodes in a single enclosure
Rack: Single server in an enclosure designed to fit in data center rack
Tower: Single server in an enclosure that is upright and designed for standalone deployment; motherboard typically compliant with
ATX specification
Open compute: Servers certified by the OCP as OCP accepted and OCP inspired
Hyper-converged infrastructure (HCI): Server including compute, network, and storage with integrated software stack providing
orchestration and virtualization of compute, network, and storage supplied by a single vendor with warranty and support
Edge server: Server with depth of <500mm, able to withstand short-term operating temperature variation of 0-55°C and non-
condensing humidity >85%
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Market segment: Organizations purchasing data center servers

Service provider: Provides IT, communication, or physical data center infrastructure services
- Cloud: Provides IT and communication services over 3rd-party networks; typically does not own end-user access networks
- Hyperscale: Operates data centers totaling more than 3 million square feet

Tier 2: Operate data centers totaling less than 3 million square feet

Telco: Traditional telecommunication network providers including MSOs and mobile carriers

Enterprise: Small, medium, and large businesses and governmental organizations

CPU attach: Servers shipped by CPU type
x86: Servers shipped with x86 CPUs

ARM: Servers shipped with ARM-based CPUs
Power: Servers shipped with Power CPUs
SPARC: Servers shipped with SPARC

z: Servers shipped with z series CPU

Other: Servers shipped with Sunway, Itanium, Elbrus
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Co-processor attach: Servers shipped with a general purpose programmable parallel compute co-processor installed; could be installed
by end user
GPGPU: Servers shipped with a general-purpose graphics processing unit (GPGPU); does not include GPUs for video
FPGA: Servers shipped with field-programmable gate arrays (FPGAs), includes PCle form factor with Ethernet ports for FPGA clustering;
excludes /O cards used to connect servers to an Ethernet network
TPU: Servers shipped with Tensor Processing Unit (TPU)
Other: Servers shipped with Xeon Phi co-processor, PEZY, Deep Learning Unit (DLU), Neural Network Processor (NNP), Machine
Learning Unit (MLU), Deep Learning Unit (DLP)
No co-processor: Servers shipped without a general purpose programmable parallel compute co-processor

Server Location: Defines physical location where a server is deployed
Edge: Locations with maximum 20 milliseconds (ms) round trip time (RTT) to the end user device, machine, or application
- 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 totaling more than 3 million square feet
Tier 2: Operates data centers totaling less than 3 million square feet
- Enterprise edge: Enterprise operated sites including branch offices and regional DCs and leased space in colocation provider DCs
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Edge: Locations with maximum 20 milliseconds (ms) round trip time (RTT) to the end user device, machine, or application
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 totaling more than 3 million square feet
Tier 2: Operates data centers totaling less than 3 million square feet
Enterprise edge: Enterprise operated sites including branch offices and regional DCs and leased space in colocation provider DCs

Non-edge: Locations with greater than 20 milliseconds (ms) round trip time (RTT) to the end user, device, machine, or application;
typically includes centralized cloud service provider, telco, and enterprise DCs
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 totaling more than 3 million square feet
Tier 2: Operates data centers totaling less than 3 million square feet
Enterprise edge: Enterprise operated sites including branch offices and regional DCs and leased space in colocation provider DCs
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We have been researching the off-premises cloud service market in depth for several years and have found that though the market has
achieved a degree of maturity, it still lacks a commonly accepted set of cloud service definitions. We believe that the best way to define
the off-premises cloud service market is to categorize cloud services based on the layers of the application stack and the division of
responsibilities between the subscriber and the cloud service provider (CSP) for delivering applications to users, as shown in Exhibit 1.
For this report, we define off-premises cloud services as follows:

Infrastructure as a service (laaS) includes DC facilities, servers, network, storage, database, network (layer 4) applications, and
management; does not include CaaS

Cloud as a service (CaaS) provides an application execution environment; includes servers, network, storage, management, and DC
orchestration software (cloud OS); purchased as a bundle and priced based upon usage

Platform as a service (Paa$S) provides an application development and execution environment; includes application run-time and
middleware (web servers, database management systems), servers, network, storage, management, and DC orchestration software
(cloud OS); purchased as a bundle and priced based upon usage

Colocation services provide connectivity and DC building space to house IT equipment

- Physical Facility: Provides environmentally controlled physical space; includes fire protection, electrical, cooling, and physical security

- Interconnect: Network capacity provided to connect IT equipment to external networks, carriers, ISPs, and cloud providers
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Software as a service (SaaS) provides a complete application with a pay-per-use pricing model; includes applications such as customer
relationship management (CRM), enterprise resource planning (ERP), collaboration, security, management, virtual desktop, and business
analytics

Collaboration: Tools such as email, SharePoint, conferencing (video, voice, and web), team collaboration, UCaas, etc.

Security: Includes managed firewalls, web application firewalls, content security, IDS/IPS, DDoS mitigation, and advanced threat prevention
Virtual desktop: Provides a remote desktop interface to a virtual desktop environment running on a remote server

Business analytics: Includes customer analytics, financial analytics, risk analysis

SaaS other: Includes customer relationship management, enterprise resource planning, and network management
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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: 1aaS, Caas, 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: 1aaS, Caa$, PaaS, and SaaS provided by the enterprise using their own infrastructure

Hybrid cloud: 1aaS, CaaS, 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: [aaS, Caa$, PaaS, and SaaS delivered by a service provider from an off-premises public cloud in conjunction with applications

served from the enterprise’s off-premises private cloud Cloud service architecture

With these definitions for off-premises cloud services and cloud service

delivery architectures, we can now track market size, bybrid Cloud

provide accurate forecasts, and estimate CSP market share.

On-Premises Off-Premises

Private Cloud
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Server external storage:

Data storage outside a server enclosure that is accessed through a network or direct cable attachment; does not include storage inside the server chassis
(all connected to the server storage) Array: Storage drives in an enclosure(s) with a storage controller consisting of CPU(s) and memory for data buffering or
caching; controller coordinates data storing activity within the array; must have more than 8 (LFF) 3.5-inch HDD/SSD or 16 (SFF) 2.5-inch HDD/SSD slots per
1.75-inch (1U) of enclosure height B Performance-optimized: Contains only drives with NVMe interfaces and either NAND or SCM SSD media; highest
performance & All-flash performance: Contains only drives with SAS interfaces and NAND SSD media; a balance between all-flash performance and cost

Array:
Storage drives in an enclosure(s) with a storage controller consisting of CPU(s) and memory for data buffering or caching; controller coordinates data storing
activity within the array; must have more than 8 (LFF) 3.5-inch HDD/SSD or 16 (SFF) 2.5-inch HDD/SSD slots per 1.75-inch (1U) of enclosure height
Performance-optimized: Contains only drives with NVMe interfaces and either NAND or SCM SSD media; highest performance
All-flash performance: Contains only drives with SAS interfaces and NAND SSD media; a balance between all-flash performance and cost
Hybrid performance: Contains SAS drives with SSD or HDD media; has a minimum of 200 slot drive support; a balance between performance and cost
Cost-optimized: Contains SAS drives with SSD or HDD media; has fewer than 200 slot drive support; a balance between capacity and cost
Capacity-optimized: Contains only bulk capacity NL-SAS (NL drives over 4 TB) HDD or SATA HDD media; lowest price per TB

Server expansion:

Storage devices in an enclosure without a storage controller; data-storing coordination is provided by the host server; excludes array expansion
JBOF (NVMe): Just a bunch of flash; includes server-attached NVMe flash only
JBOD: Just a bunch of disks; includes SAS and SATA server-attached spinning disk, flash, or combination of disks
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