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o] ollA= Tt RIeA] A T3 g2 730 tisiAl 245kl
HE=A] Abdo] A3f Qe e 559 2laTol isiA EARtct. 23]
EA F8 F500 oA 3FY HLTE FUIE ZARIT o] Ze| nhut £
2olAE BHEA] Aol 28 S5 et HisiA Adsial o= v
Aol SWOT 240 2A A 219 ’EeA] A S48 357 =&
=10 o3t oS- ol isfiAf AbAIS] =2ljtet.

:?l:,‘
1o
—{m
=2

. 89, dold, Zhqas

£ AP AYATE vl HRS A1 7SS BuAe] 7He B
Ao} WHEA] ALY R, FFY Txe} 22T BAL 95}tk 54

O

TFY TE2E getsly] YA EE5E HS 10992 HolHE 753519t &2
glol8 &0l olis THTEAAAF S]] ol whet RHe A A2
77h EofF] EF(D w e BHeA] @ A|AR YA @) YAT R E @ 5t
A4 ® AEE glolH ® YA gH] @ |8 BE)E ESHAL, ZH AR
S0 thigt AEF= 167] £ok= EF5I9ith 2 AollA] §heA] 4H42 170
NZ E7E HSFEE 10992 BASIT v d] 2740 A HSZE 10T
& 5371 FHOE EFOIA

IL.

p
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oA =2 AlEske 719 dlelEE &8ttt Eikon2 A AA 7192
=& A9 AR A AlSstal AL, 2 7199 =4, WEd
7|8 HEE 80l At BuiAE BAS 35T H HEYA 24
< 7Fs3Hl siEt. © EikonollA HojF= ol2f_t 74zt A 8AE &4
| 2 @S HolfA] £ 7hsA T EARths 212 of4le Holoth A
Al it dHle|EZ} A o] FoiR]] ¢F7] wize] F-f-oll wEtAle
5~69 ] A TATE 7 HT @R S5V = St wEhA 2 A
oA 71 A 3EY w42 7 H29 VI HEHEE Bt E
the 22 3 939 2 Yehdle Zolghal B Zo] gejZolH.

£ AFE A =T AR A 7o et 2ok WA WA 5
goll Higt 71 AFele] 24 F5E 33T 7= 242 590 vHEA A
229 7 7RE AT CE mtefd o ok ol Sl ofE%t 2=
A S5 72 242 530 o] A7 FARJ vs S HEA] Ak

o S=E 3Gl oA HFE oot = 3ot AA| o] 42 S 1]

oIrl

¢

ol

ol

il
o.

dl

il

T2 ul5e B Srhso] Fd wiwA| A9lo] TRUE AL 98-S
moret 4 Qi FRE Fud FFWANA 1 Adto] st o 4 U9



ot 719 A9 B A& BAo|A =9 AAAR F8 7191l stol e
£, eEg Hopol £ 7|A SMICE 224 ¥HeA] 330AIM 1 9
o] A o0& mln|sict. §HAE kool (Huawei), FIAIE(Tencent), AR2.H]|
(Xiaomi), #x=H(Lenovo) 5 ¥I=A] ZF49 235 (most downstream)
oA AiA o ® FH7I49] EAzol EukaL Qletk. @A) o]t o] f= <l
aff u] AFH= stefolo] disiA AAE skl YARE 1 dido] eiE Hd
T Qloh ustd Shol9t Ak r] 5 S50 2 VAET 2R S5
oA AAE ot vl 9] S2H BHeA] FFEAolA 9] AL 1]
£ 7] gizoltt.

2 Ao 98 BteA] Age) 229 33 2o 259 gAas
AR o g BAska Qiek. o] ] 5o Z5 thal mhedof vf9- 7193 =}
=2 &89 2108 7|gith HS 109912 ¥HeA] F57s BRd 245
B Ao Ak vt 2598 F2E ZF9A0NA 9] HH S mhetele b

r

2 Ave B3 22 3979 Fad Fg0) disiA 253k ol E5
-2 A A1) YA E BAFI oAl Aol wHeA| 4HQ]o] E5&

HS 10292 25735t 357 +29 2238 wefst A2 B HuA7t
Ao & A&t Zoloh. WiEAE v vheA], vjHEe] §ieA], fA3 e
E, FRIEA|, REEA] &4 - 535 - B2 ol AR S50 706131l
AR R I vt v A 4Rl 22 3ET A2 24T Fa
A 3ol oA A& 719E & 5 g A= 7|dEnt

2 HIAO] 5F upAuf REo|M= 2, 3%, 44, 57 SFEollA B4
Y82 Edlz -] A Aol 33 2laao] it tS3 wheA] A
g2 FI%t BAE Aoz FRE G| 7o = S Aer 7|dE

o
ﬂ:li‘
ok 53] FEL A2 WEG K-4EA] A5G HATH: AU HES T

;

g0

5) AFRARE(2021. 5. 13), "3t WA B AT 919 K-¥HeA] M2k,

M1z Mz - 35
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1. 229 x| 32U 38
7t 259 H9EA A EdE

F T Hhe A AbQjo] Aot A 22 AT A F|7] Al&Fste] F7]ok
‘7R S A AR (Chip War) 02 o] Hxz FAAA|e} Al59o]
Eoluha Qi ol= WHEA|7} o]w] 2] & Zlso] AmEo] QluL, EFF 9
o2 HAY N2 42 A PEIR)Y A8 A= Al gl7] g,
Tl 50| AlF6] 875+ ] 71gith

1980 dtholl = BHA] 4tj o] s A vl=at Y& 7H0] AR 4%
S Qlek. Aol R4 A Al DAl B, YE71YG9] HlokAQl
Toko] Igl7] W&ot 1990t FHHEE & gh=to] F4 3] FAdoto], 4

o] AAskal YA APFEFES A5 AR 20109 ol 28 FI=
StaL gharo] W E e REEA] Zeh7d=o] E|Qict. kARt vEeA] 4FJ o] AXdo]
o5 — Y& — =08 A7 o] FotHA AFE Tl A she B2t
AL A5 SR 7okl AR 2025’ Bof vHEA A
7|4 oz dAAl7 AL Qlct.

WA A R 1980t 24t 8= 509 @ Frof Edgo
L, WSTSO] o5t 20204 @A) 9F 4,404%) €270 0|2t} 1% v
2] A2 26.7%, CPU & MCU®| mlo| A2 HXHE 15.8%, F=2% HH=A|
9] 221 IC 26.9% 52& F/d=]o] Sitt.

_—

6) World Semiconductor Trade Statistics(WSTS)= 19864 S22 ¥4 AAIE0| W= SA XA
7)o, AFAY 3]0/t Z2UH9Z 20201958 FTHE|QI7]0) dlE2] 9] $+2]= WSTS 3| 9AE
A &3 oS A v o2 Aol 4] ZHd3E Aol whaba] FA1AQ] +41(69) 2 F4(119)
23] i3 Qo= dlojHE 7 ASghS dolo] Wastal it

7) WSTS(2021. 8. 16), Spring 2021 Q2 Update, p. 2.
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| J7Y 2-1. 22 YHTH MEfE AYTE |

2020 Semiconductor Total
4,4032] 8,9008F =24(100%)

Opto
IC
82.0%) 9.2%
D(i;izz)te:l i Sensor
’ Analog Logic Memory Microcomponent |  (4%)
(12.6%) (26.9%) (26.7%) (15.8%)

X2 WSTS(2021. 8. 16), p. 2 SH L3 =4,

of7]A gk ofu] W22 F=o ' & deA e, HiEHE obrel &
ol AIAIAE &0l 20%H 0l MFE =5l §17] "zl 23 IC 5

A2 BEER| )2 S sjor AR WHEA) Ao Jhe ol
5 Ut

20209 F&21499] FFo = AABAL AAR o, S=E WA APgS
Adie] 6.8% S7Foto] 715 A=A 202199 WA Al
%15k AIABAI7 ARtelAl B3HE gkl 7] wizoll, 20184 o]+ A&
o7 T AEIG AR 25.1% S7H= st A7 E AdEh T3 2022W 0

olZgt A9 & Uol Aol 10.1% 57tz A& g Aoz et

| H -1, 32 U AR 38D Y |
(Tl H0t 2, %)
B e M) 27t8
= 2020 2021F 2022F 2020 2021F 2022F
 MA 440,389 | 550,876 | 606,482 6.8 25.1 10.1
> IC 361,226 | 459,685 | 510,788 8.4 27.3 1.1
- Memory 117,482 | 161,110 | 190,769 10.4 37.1 184
- Micro 69,678 77,305 80,922 4.9 10.9 4.7
- Logic 118,408 | 149,388 = 162,341 1.1 26.2 8.7
- Analog 55,658 71,882 76,757 3.2 29.1 6.8
> JHE B 23,804 29,389 30,936 -0.3 235 53

H2E D=9 SR e S88H - 39



| 221 2 |

(CHRl: 2 e, %)

. = ML S7t2
= 2020 2021F 2022F 2020 2021F 2022F
> ZER| 40,397 43,137 | 44,967 -2.8 6.8 4.2
> Al 14,962 18,666 19,790 10.7 24.8 6.0

X2 WSTS(2021. 8. 16), p. 2 SH L3 =4,

20204 224 BHEA| Aol S7he iAol SRUHOR el By
L Azbo] olgtol] ket At AL 91 PC @ 23 PC 58
7SR, 56 ARtEES] BEE 7Kt H 71908 202 BaE, B3
oleith aEo IHYGIA Hlole) FAlzko] S7bsti Seke.E Al ol
Quet A8 £ £9.% 7RI
20204 SR 22 AAREC) S slEo] nel wER] 2271 4
A8 MEAS Aoz FueIskl et ik Akt 2EL WA
F kol et AABES G 7IdhElo] 20218l F Ae] ol
AT
T Hopas Al u, 4 nlol A2 A TUE AL MPUS MCUS| 3
] A=)

woll & AfelE Holal itk MPU= "ol 334 A 9fof] A 2wA A7
<=9 ]FL2 U AAFE 5ol A Hlil 3l MCU= A48 MCU
WAE SHeR 325 Holal glo, ukEd] JA|S] MCU AiksEol 7
Z3fo] F5o] L&A oL Q.

A IC A2 BA 71718 A2 &2 482 Eolal Jloy, IA] 1t
=] BAked R0l g TAPZE HAL it T2 Al v e A2 DRAM
= THOE S5 A4S olF A& Holil, NAND A A= 4]
02 A 23t A4 ol FL k. wlRE] A2 AUEET PCE-2 WIS

40 - 0|3 Ui THE 230 229 22 T



OFdZ I A2 ATEEE Yl AR ofd 211 IC 27 AAIE A

ZRRIoA FAbstar 1o, tiF-22] JAES 200mm Hol¥H 2HR1S ARES
11 9lo] A4ks=(Capacity)& Swo| &4 4 Qitt.

N8 JH=A(Discrete)= 202149 AEHH] 23.5%9] =2 442 dl=slal
Uct. 7HE RE=A1S] =2 AA7F 200mm(8R1A]) Hloln 2l E7Fssta
Aoy 85 7| Foh= AEielal, A ¥ WA= 300mm(129]
A]) Hlol= FlAAE FAtS AlAskal Ut

FRFEA|(Optoelectronics)= Ao oF AHlg 7iH|2hg o]w|#] AlAf7}
ARA|SEAL Q= APEE 1 ofn|A] Al HAFe] S71stal i, As
g 7HEte] 271 F7Fsto] FHTEA A2 Al AT Ao R Helth
CHE BT A2 88 #oF9] B &&of upet R3]0l AsHA Y=
E7o] At

AllA(Sensors)= [oTS] Ea{ERt ofyzt Z2UH 9= HIH= 7]59] 2571

o1 GlomE Yzt we 550 Aol A48 Aol

slal Qlt}. SFA|9F Texas Instruments 5 G5 35 AA= 300mm Fo]H
200
2~

Aot =Y A A2 FA w2 AAES Holal 3ler, skew
EMNER 8 FEE AEH JFS olF Aol 53] 42 A HE(4IR)
F&oll w2 AL HHlolH, IoT, E2he-E, A3t 5 At Tz i

S0 2 Hofol v 2] A= HH|o] g B4 213t A tloHAlE 9]

STEE HAFEo HURFC R AMGH7] wizofl, A&A Q1 Aol AldETh

7129 HDDZ gjA|5H= PC Y SSD(Solid State Drive)

7¥ohe 7hed, UivtE ERE JA7 &85k ol ElAlH

O] ¥ SSD 8% & 02 75l Qlth. AW A= stolH A

AL HolHAIE(HDC) YAE=FH 118 SSD A-&o| 7k&3k=| 1 917] uf
2oll, A& SSDY HEZHA] 85 A&H o g AT Aor

o
e
i)
il
i)
o,
o[)l



7102w F2H WA AR 7F =7bHEo] -k Qe UAE X
(DX: Digtal Transformation), = 4%} AFFSEH(4IR) AH-E Y3 ICT At
A Fofo] FAof| Fl}lo] &3t F7HE Ukl 2108 At BHeA A
T2 AT 79 8= PC — HHFY — Hlo[HAIE R o]ojd A 02 whE]
], £3] A AE HIRTE A AFeARE WA 287 3A S71E A
o et E3 A sh|et ESA|Ql0] 24405 HEH A=
T2 A5t 287} S5 o] %ol A4E Aolth

FF ATAS(AD A FEE et ddlols B4 Z8 57 oY, &
Q= Au|A(d]: fo] AR AT E Q] Azure, oFUFES] AWS 5) A4 S A
H-§ WA =971 F45] $7H Aotk S2He-E AHlAE ok 27] A%
AR 5G BAl SHitol whet theFst At ABlA & 7hso] e =2 &
oft}. X FHe-E AH| Aoz HHjolH A 9 &8, AH 7|5 AZE o]
H|ZUA 5o] 85 FEchL Ut} 23145541 12 5G ABlAE Ak
34, Al IoT, HldolE 59] 7|&g BHsloles o §tEA] Qg 2o,
THFEE 5G AHIA TR HHEA] =87} & ZFokA S7F A o= AgEch
ool Al ¥ Al 7158 EAg S5 Au| A7 HustEd, DS
HIZ3E W2 2] gheAlo] tigt =8 = TS A 208 AyHch

wHhA] HHEA] 3-8 Hopdz B, F2H AAls] Al 44 fxd A
SHDX)oll w2 S2H9-E HFH, AL HlElofE, 5G, ATEE, A, &35
2} 52 EYsto], v =871 A& 0 5 JAet Aol

F 1C AF FollA 202190 A AJGEC] 7P B2 E5-2 A
47% Z71et At4& E554 22 [ColH, DRAM 41% 371, AFeA+8 23]
IC 39%, 7Fd-8 24 IC 38% <22 /3% AlEo] o]ojZt}.8) &3] At
& o R WA= 20209 AFEC] 7% AR BRI o, 20219 I
A7k FEFc

8) IC Insights(2021. 8. 4), “Robust Growth Rates Expected For Nearly All IC Products in 2021,” p. 2.
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B 2-2. 224 8=F AIZQ IC HEE JTYE =

(& %)

IC HE =0f 2020 2021F

AUAE - J|EF-EFH Logic IC 12 47(1%))
DRAM 8 41(29)
XESAE-E+ZH Logic IC 10 39(3¢)
7E-E+5H Logic IC 8 38(4¢))
SOHZE AP(App MPUs) 24 34(59))
Auto-E£428 Analog -7 31(6¢)
DDI(Display Drivers) 13 31(6¢)
FUEMN-E2SE Analog 8 28(7¢))
FUSL-E+ZH Logic IC 24 26(8%l)
71HE8-E4+88 Analog 8 25(9%)
32-bit MCU 3 24(109])
PMIC(Power Management Analog) 24(10%])

A IC AIZ 13 24

= IC Insights(2021. 8. 4), p. 2 &l b,

=2 WA APE SAIRGER A ER, 20209 oFA|ot

AAAEE] 69.8%E AAISHAL 3lo] vl= 21.7%2] 38fioll BskaL Qlrt. o]

A Aol

Y

(e

FAS HIESH] HEY oA ARLEE, PC, 71, AFsAL & HHEA| &
& £ofe] AgAto] FFE 0] U7] wZoltt. BHH Hr] A2 AH 9 glo|gAl
HE 3402 MAGAMS, Amazon, Google, Apple) 5°] 35 EA5laL QL

3, E5G BAl Qlmet £ Fo) MeA] 422 345 251 Ak

| B 2-3. 224 YEH| AJEel X9 HIS 0| |
(9% %)

= 2015 | 2016 | 2017 | 2018 | 2019 | 2020

> Ofel2i7t 205 | 193 | 215 | 220 191 | 217

> ORAIO} 693 | 710 | 692 | 688 712 | 698

> R 102 | 97 93 92 9.7 85

& A 1000 | 1000 1000 1000 1000 | 100.0

Xz: WSTS(2021. 8. 16), p. 2 8/ 23 4.
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U 229 9eA) 4 337

QA A4 0] ZFHSupply Chain)ofl&= IP(Semiconductor Intellectual
Property) A7A(Chipless), ¥I=A] 4A2}2] AA|(Fabless), AZ(Foundry),
ATP(Assembly, Test, Packaging), AZH|(SME), £A(Materials)E A
Absh= AAIER /= o] STt

SuE= TI5HL Qe =7 PE BATEE A, 4 REEA] A 2oF
= A4 Eolut 3 2A 9 Sl=EjR] A B vls QA A=A $-91E A
S AIAE Aeshal QloH, S508 $E9E7) =T SHATE AlA tiF
Fo] WA A= vl=9] A E(EDA: Electronic Design Automation)?)<
=QJoto] AASkT Utk ESE G ARMARS] ZR2AA [P Fols 24 1
& 52+9] 7370l Qlol ke Altiofl ZH ARkRt [P Fojm A AntEEo] A
A S5 UE AL o). W20 SR v, givh S, 9&, o=
<ol

HHEA] A2 Eofolle 4 Aitshs SIHEA|(IDM: Integrated Device
Manufacturing)2} A AA = 7E & Wop Alzxt A0 = she mh=d]
7FQlet. v 22 4Al = A o] RE 4 Aibshks AIAE 2501 AA0lA Al
37, W71 9 EIAETA] B $35k= B|Z2UA Kdolt}, o] Hok= Jh=r
o] 7H} oA qlom, Yo HA7 &R AE37 71%&(Process Technology)

o] Ao o] HaL Ut wl=9 Idolut TI 5= AlAE HH=AIE A4kst
L5

A9k, AZAYLHIDM) AAIE 2531 e, 3t mhe=e] PAl= 2 2]
Al 7+871& B2} 342 Bxdo] H=d, HiRte] TSMC, UMC 5°] 714 %

FsEE B Aulsted AAS Awsha gt 1rkeow o] A
7} e BA1E Sriste] vl gAS Feisti Qon, vlEe e

9) AlAIA 7192 u]=2] Synopsys, Cadence 5°] Qlt}.
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| a8 22 22 vEH Z3YO PR |

|
el mece | [ =3y | [mzme || an || ez

(Design) 2EWE) | | (ATP) | | (SMB) | |(Materials)| | (IDM)
!—‘—\

conp | |EEA | oe| ol om | ue | |e=
o2 = |=z=| el lo=| o=

e
ger| | z=| a2 ez em| |sem

o=t
52| oz s

INI=HDSINIESIN]

N

Az o] ArhHos HEsle] AT 24
o ojgk, 95, o] ok ol
FZH(ATP) Eolol A= it AL H1o) 743 QAL 2
o} 34 Bok ulid B Qlzio] estng tie, F, WEY
ofo]l F4o] Exslo] gtk
BIEA] 2] R Mgl glolw, RENIAL, EEHAAEPR), oF7kA
52 U QR FaAEe] Aufsta lon, iR AxE skt sletEa
SRS AL 520l B Aofo] glo] 4aolN F ALgET gl
SLEA) A|2gu] HoR mlsto] LI AuS Aelstn o] A
24 Aol 23 AR ey 228 g0 4L Eolzk 9
of QRE mEeaTd A uEsle] AT A2gH QA ol
mejo] glout, A3 BEA] A4 HHE AL HET A o
31 gick. L VERkEe] BUVIO efhotele] AulE 5 AASHL glo]

H A ze dige], dutsd A

O
N

obA]

—

Zk

fijo
-lN'

ol

rl-x

10) Extreme Ultraviolet-2 S| A4S 283t 31|08 7nm ©|5k= EUV7} " 835}t

K27 020 HHen| M) SHYA - 45



AlA A BEEAGA 7 2014 347]% T4 Algh vt
EZE F=o] 23], EU] FH] 52 119 AR S AE

0|2} o] RI=A = thefst S5l wet A, s, A Boll 92 &85
o] Z¥zke] A=F WHof 7]ofstn, Z=i-2 olE3t IF A5ke Bl vl V&
7 9 A QtEof tigsta Ak

22 YT 359799 57 54 AWEY, ul=2 WA R&D 9
A, et wme], ek =g Az 9 w74, f9-2 EUV gH] 2 A
A ZZAA P T 22t Aol BEe A 357 Fopol] E3t=]o] it

o2 vk A e Fou Au] 9] R&DE FE5HH, £3] Al WA 7o
SR AAYS gHstT Qloh. TS SWE HIRS A Eololl= gt
B AU Qo faTHn guy A 34719 ot Kot
79| gl et

mlo

T

f

;9

rir

>

O ot
a4 o
o

| 27 2-3. 224 YA BIAUA DU AFYSB(20208) |

(S %)

50

40

30

20 15
” | | = F
; 1 I 05 n

DM H2lA BIZX| DM ”"El* S| IDM H2|A HEH DM ElEJ* HfEXI DM B2lA x|

A R R TR A

o= g= Ly U= 33

F 3 ANERES 24 719 2AVt ket 2N FARH 2.
A= IC Insights(2021. 8. 4), p. 2 X4
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ol

2 ZPLHIDM) ARl E3}E]o] 9lom, Y7 Ax(Materials) 9
A| 28| (SME: Semiconductor Manufacturing Equipment) &-0F= AJ4k
Skar Qlok, Tk 2u|A| 378 st W ATP(RH, BIAE, s7]13)ollA <
TAQ1 YA & AHA| kAL Qlrk. YE-2 BHEA| AR} HopE T A 24| 9 A
Aol E3t=]of AL, 7HA-E & AFsARE: BHe A1 E APAFskal i

FHS UERE, d=, 595 SH2E EUV ZEZ AT ], 134
H], gskgH] 5ol E3kE o] 1, 3 AA B A AL A=

B

AY 3L Qlck B3 EUE 2021490 HHEA] AFY] G 7151 Qs 22 A4 9

¢

WA 71&A8HEuropean Alliance on Processors and Semiconductor
technologies) & Aeialo] Tl 7|e] 312S Ba ol WheA] Ak 7
SFE =ESHL ot S A W2 REEA7HA] ik Hr g ule- g
o, 20009 Eo] WH=A] BAE o] A HAAS. A 20497t 4
= AFREEA] Qo= foll FA5HA] ke, 25 WAl gt 7nm ¥
Snm T4 FE AASs SAE ARSE Atk &% 20308714 /4
Ay BHA] AYAE B15S AlA AJAES] 20%7HA] Shfiohs FAIE Q] 2EWS
AT Aol o] 5 F3f A9 ELE E0lal, Sl T vt AA
8 2 A IFE 5T Aot

TS ATP @ H A 5 FFT LFE0] EHHo] oL, w59 vheA
A= ofefZol At ot F=7g 52 Fet A4S ol 24 9 A=
373 FEOlA TS e AL QAR WA AARRSSHEDA) &, 4] 1P,
Az ], B4 24 52 vl=3 42 5 sfiolA =dol ol ¢ vAlE
% 71&2] ol At AL Qlok

$He 20219 2/4271°] 229 WA 7[dviE <9112

i

AR EH, =

11) EU(2021. 7. 21), “Digital sovereignty: Commission kick-starts alliances for Semiconductors
and industrial cloud technologies,” p. 1.

12) IC Insights(2021. 8. 19), “Samsung Passes Intel to Become World's Largest Semi Supplier
in 2Q21,” p. 2.
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O] AHAAZE v=9] /I AR 1 A5 Gk 20219 2/4%7] 22
e A] 7149 wiE =91 A9 1070AF FolA 719 BAKHQ)ZE A% =
AR W, vl 67RAL, gt 27041, ek 270ALE Eo] Qlom, ESE A
AHIDM) 57HAL, HElA 470AF, okt 170ARR B4R oj1It). 7] Aok
B3 EAAE 10999 9ro= dajon, T3t 1090 AdsH] $sh
A B 439 29 o] mf&o] 2/ Elofof 7sokA EQirh v
170 7199 A4 (Capacity)e] AR 7]&o] FH=E oty & 4= Ut
AT} AR 9 7l Aol A4 Xg9lol F-stL U= 1S
H 5E] Aol S-S v E 08 AR FAEA H Z0] 2017 2/42719 2
1, ?1o]o] 20189 3/4&717HA] /&-9lell HERITE SHANE v 2 2] Alo]Zo] 5F%F
SFHA] QIEo] thA] 49 Al E AR PO, 2021 2/4E71] #lHe]9
S A 0= AP IS ThA] AR AL T 9] AH=}E PRI SHA] E et

A= DI B HESHA] v e AP AA o2 o]F0] 71l gle

;O

™, Jd2 PCE 9 A9 tho|a2 X2 A A(MPU)E FH4 o2 Fits]
231 glov, FHZol= 104 Files 9A 3519 AAlE &5k A%
bl

B 2-4. 224 Top-10 YA 71209 015 292021 71%) |

(Tl et &2, %)
2Q21/1021

=¢ 7|A(=AL =) 2021 U= =512 = 20}

1 AN(EH) 20,297 19 22| M7 19

2 olEl(D|2) 19,304 3 MPU, ASSP AJA| 19|

3 TSMC(CHEH 13,315 3 o2 MA 19

4 SKBI0|HA(3H) 9,213 21 22| M7 29

5 TEEIE 7,683 16 H22| 39, T2 U0 AbA
6 20| 6,472 3 23 IC A 19, aARe
7 QllH|C|OKDI=) 5,540 14 GPU MIA 18], BANE

8 H2CEA(@OR) 4,890 1 2X|C Zth7|Y, dANE

48 - 0IF YIcA I 20 224 33Y HH



| 224 22 |
(giol et i, %)

2021 iE  2Q21/1Q21

P} 7IRU(EAF 2K =2 =0
22 [2(=At =) @0t D) =7120%) ES F

10 O|C|O{EH)(THE) 4,496 17 ZZE| |C OtAlO Z[17|Y, MAME
1 TI(@|=) 4,299 7 o2 IC Ml 19

X2 IC Insights(2021. 8. 19), p. 20iA L6t F7t610] 2.

T3 F2 wheA] Alglo] Flety. W AR et FRRL 714 T
Qlth AMIS Zlo] 1Ak, ZaFE L wh) Bl 22 ASelo] Aol
o] AyE|A SRS o) A Ao] A DslA HoiA 3 ek,

ShEAlE ST 159 VO AEEA Ba e 27 T2 Qo]
Zads}. goslsls 2404 B3] E28HDecoupling 2 A 9)
0] AP} 7F5HA) 257 9l hEA 02 vjFo] e} oj8)o] F
22 B9 A2 WEA] AQe 8481 IS TojSoln it w3l
MAGA(MS, 72, o2, o}ule) = i@ IT 7| 50] whe ] A7) ke 371
SHiL 9lom], FUH(DoD)IAE M) Apke] AH 0 AT 9t

22 o] AL 48X, vlEM A, 56, Bra%E, 7|FHst TR} 5o
& gloje 487} o e Mo g BE 25| ZoiE 1 it} HolE 2
A9 EE7HA7F oA 1, Ao] HhEA] 7] U AR @ 2 ofH} ufe.
FREATA, 72 YR v Az odere] A3 HAS 2507 Bl A
A oS okl k. B wheA] B e 2 93t 2] 7%
W5 He oS AsE Fol), ofejst Al7l4 A 1 ko] 7|4ehn 4

<= 22 R 35 =S v dgio] 2 Aos Helnh

H2% 09 Hem| A SHTA -« 49



o 2% 37 Q0 z2 g
Zurx - FZLHOQ020)0E HITH| 2 6.8% AlE
o GIOIE A Al | . o .
2057} WSTS 20214 BIER| $2 25.1% 4% MY
OMgt SOl MY R | - MZE7|&d FAsE 2R 2t M2Ee] o
EXt st - &% 3Rist- M35 &7
TSst FHE M |- KMCH HHEHCRAO| ERIHA(SIC), HILEGaN), ZES
puye &83 224 30 AIO|E(Ga203) &
Ml ME2 20| M2 | - AH|C|OO] AT, 20| 56 & E88T WKE 71 82
Y H=st - X8 HIH|, 0K 20Kz ISt
- OfE: QIEoN ZZHH MW(MaC) SoCE AHA| 7HE

GAFA & AlAH

ool |~ T Al 718 88 HOlEHIES| Auetg

- El&2; KSR SW Aliat SX02 XiH| MY

T

= () _ - - -

7j2 =9l T - B3 KSE B2 AN YERED ESX Y
=]

e | 38

01)!

ol Ci7iEy U |- 2= 23Y 2N
A2 oE WH - 2= 23Y B U AEYEY HH I
At2: NEDO(2021. 4), p. 2404 L.

2. 0|2 V=AM ZIY BlAT

7boHl= 9= A 9 5 F

=

u]=o] RHeA] GAE 267t GVCY AR FHE AFH oz F7l6)
2 AZAHOZE AFolEo] Wi thgotA o]Fo|A Sttt EE 1| ¥
A 24 o] FHEE GVC7F YFH I v5 o0& 3|95 AREIL Gl Ao
ot HHeA] £ Al23A 2ol wet 24 dol A8 olsdhs 55
3 54 AU ek
HHeA] A 9 7S vl=ollA] 3ok, AR 9 7] sfe] Aol

50 - 0% Hi=H I 280 228 S5

r&



A FSHAY e Bl dAlES BAtstA "ot ofE, E3, dHter

AMD, Bt AL 22 v=9o] £ A JAES tivte] TSMC,

UMC 50l she=2] Jiks 2711, ol A

Assembly, Packaging & Test) 382 AA = X2 & Fo] o]Z o7}, 1t

TA7E = AR F-o] FZoHA o] FIA| AL = 24 i Fol= A =F
1S

H7h A7) B3 594 5 RelgEio] Aol

B 2-6. 029 59 %= 7| |

71 z2 g5
- CPU, 2, LIEYIT QIE0IA ZES S8 A U MZsls SaIZR|(IDM)
71Q0Im, M SEEQI HEEf U At CPU |

re
T

= - 20214 7nm, 20234 3nm, 20244 2nm, 20254 1.8nm 2&7|&S Mok
ZCM HA(7ls 2EY WHIMAL 2021. 7. 26)
soigz | U1 F22 DRAVS HIRS0] S 81 SSD 52 MMGID, 01 20|05
ATE TRS T QUOLY, [HRES UL [T S OAJOA AAIEE
poy | BUPIE UK S240 WANS TR0, HOEMEL HEQR, BREUE £
S0 2% IC2 X2
oy ADIEE U SMEM S0} BIERIS MASIE BRIA 2 SANH| Si0IH, & 0P
ST 2 S5 20[MA A0 140 ME
TeX8S | ot wicH| 9 OfLET S IR ICE HEESHE DM 712
Instruments
oppiciop | CICIEHMEL 7Rl o H27IS GPU, 261U 2RY o XISHS SoC 58 vl

ma|A
Western | HDD MZ3MO|H, HESHAIE L2 7|2A 012 35 Mitstr, 20169 Sandisk
Digital | Ql%=

H2F 0l=9f Brer Med SHEFH - 51



i 72 ¥=

Global | 2009E AMDOIA 2AtE O/=2 MR2E2| AXMO|H, SUE2M), HIIEZEA47Y),
Foundries | OI=2(37l), £Z(H%) S Fab 9 28
WENZES EDATIAIEZ KIS MAH)ZAM Design Compiler®| M| 19| 7|gi0|1,
A IP ZO{= F=2 ARMOI| 0[0f MiA 29
A= A2 OiHIS S5 AAH 2.

Sysnopsys

I E 2-7. Q90| GVC AM 3l |

7 QIsto| HxEOl

oAz Eopel=
=T
53 CR
0 OfRIEL, HAIR
2OIAIOF: T
LRJE: Ordey, HIE
53 45/0| 25 X/}
TAERE DAER

Fab X

IH7|=(APT) M

HES: SX[2I
0} M2i2we|, Q21A, B4 S
R&D HA Ol|Af: oAk

T =2
=
ol WS

IN=HPS WSS

HlEo] WER] $5S EYE P45 AN thh 3L o 37

FAIE EoliL 9lt. 2018 WHeA] srmfAtol 2] steAe oA wlE o
7t AR & 2/d7ge] MR O 201997 A2 7] AR

52 - 0I5 X I 280 22 32U 1

r&



| 73 2-4. 0 A MR 45 50| |

60,000 10.0
8.0

50,000
6.0
40,000 4.0
2.0

30,000
0.0
20,000 -2.0
-4.0

10,000
-6.0
0 -8.0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
+&(MS) 43,703 40,880 41,188 41,938 40,977 42,463 45309 45305 46,789 50,372

— I8 -72  -65 0.8 1.8 -2.3 3.6 6.7 0.0 3.3 7.7

Z HIER| Hil= AAE IC, HZ2] W OAIRES B 35t K],
Xz KITAZAMY: 2021. 11. 24014 0= §71|§ XW .

]S WHEA] 52 ti AJAE HHEA|(System 1C)0|HLE AJAR /E
=A 9] S SEHEE AWEY, 7P gol ESke F7he A=l A
Solw, @219 PC Y A, FAI717] R 71, AEAL 5 2UIAR 25
Atk X214 L Zidt ol 8k FA TR

arhgol FSOR | AL BHEA7E go] 253 9, oks F4
StThAlE o 29| ANPEE 2YE Tl S 1L, Et Tl o=
A 1T A7 GVC AR 5512 9lom, v $3572 w71 A7}
S50l @ol 3171 whEolth. 6] ulF HHEA] upEo] HojohAl WY=L YA
Tk w=0) thE= HheA] 2] Wil S7IHaL Qlek. ol= GVCY Ajl75o] &
7|3kl o] o]z Zo] oh e} et FA7F 717t AA ol of Aok 57
R o g woE

FFoRo| vx $E2 AMIAAY ead FgoIA H ThER MRS
o8 Hile AT 0] Y4808 vl AIAE WIEAS S5 B¢

o}, SR $E L A3} B0SL Qd), o) THEOIA IT BAE Ahto]

M2 0= SR MY SE-H - 53



| T8 2-5. 0j=0] AAY UIEH| 45 82 |

sz EE]
(B QAE T J15%) (PC, MHif, 7t8 X" 718
[=]3 =
e AR o4 aneEg,
PCE, I7|148)
HIEH CHat
(WPIg, ADEES) (A 2 PC XY, WRE)
X2 KA R,
| B 2-8 0IF AAY Q| 3 45 £0 |
(E19): a1t =2, o)
00 423 HIS
29 2017 | 2018 | 2019 2020 2017 | 2018 @ 2019 | 2020
HH 84 18962 19,097 23572 27,728 100.0 1000  100.0 | 100.0
1 WAZ | 3618 3913 6633 8266 191 205 281 | 298
2 &= 3107 3929 6537 8207 164 206 @ 27.7 | 296
3 stz 2513 | 2,572 | 2524 | 2454 129 135 107 | 89
4 Chet 1133 1,120 1055 1419 75 59 45 | 5.1
5 | oAt | 2449 1781 1326 1375 129 93 | 56 | 50
6 MiEY 1324 75 737 | 979 | 70 40 31 | 35
7 Haym 791 | 726 798 | 888 42 38 34 | 32
8 FHLtCt 944 1127 81 | 691 50 59 36 | 25
9 =9 491 | 636 758 637 26 33 32 | 23
10 sz 592 | 570 559 517 31 | 30 | 24 | 19
1 Zajm 485 | 456 | 398 | 307 26 24 17 | 11

R KITAZAQ: 2021, 11, 24)0iAf 0|2 EHZ KX} 2.

B3t v]=0] REeA] =912 v oF 4409 g2 0 Y% RS R

SHal Sl Ao] SAoltt. ol =2 TEolAlotoldl, drk5o] HEH,

54 - DIF SHer| Ty Zan 22 I3 X

r&




F3%, e, ofARAE 202 pehit. LefolAlote] WAl ADL 1%
3 7179 AAVE Eo] A9 lol, A% ZUFHS vh WA BHES v)
202 A%sh A Reje] fE P,

| 33 2-6. 012 TA| RIS 28 0] |

(Ehel: o &2, %)

46,000 35.0
44,000 30.0
42,000 25.0

20.0
40,000

15.0
38,000

10.0
36,000 50
34,000 0.0
32,000 -5.0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
2Q(MS) 37,734 37,517 38,028 39,190 40,089 44,264 43,846 43,471 43,977 44,618
—37\g 291 -06 1.4 3.1 23 104 -09 -09 12 15

QA HAl= ALE IC HE2 3 CAIRIES 2F gt X
Rf2: KITAEMY: 2021, 11, 24)01M 02 EAZ XXAh &4,

N
r ll‘
bac!
o
=

m
oL
S
i)
fol
Y

=)
>
)
r

2 oA Y190 gETo R gy
Qlelo] v BAo] Yd] Yone A% BAL kA HHEAS vlo] A
QI3 QI o]d ol M=ol A WIER] S:9Jo] A S5k AUt %
ol W74 34 T B WL vIFOR $E5H 497} ol
Hhetelliz ml0] W2 QA Sese 9 w7)4S gEet Ao tha) v
Sow Wi Rel7aT oflsolE Qldeo] ¥ g4o] glof, of7] 4] At
o AL nFoR 714 QL Bejol

(©)

o

M2 0|20 B H| AR SAKEH « 55



| T8 2-7. 0] ARG TR 9 8 |

st CHet
(A meca) (TSMC mRE2))
3|0 |AJO} il
1] X|
WPz A PR3
e Ofetzhe
Q1 7 |ZE) CEEHE)

IN=HPS WSS

H 2-9. 0} AA viErje] 2 290 0| |

2020 274 =g = =Y =g +Y HIS
=9 2017 | 2018 | 2019 | 2020 | 2017 &= 2018 & 2019 | 2020
A €A 21,079 1 21,572 | 21,771 | 21,347 | 100.0 | 100.0 | 100.0 | 100.0
1 Z|O[AI0F | 10,980 | 13,034 | 13,544 | 13,367 | 52.1 604 | 622 | 62.6
2 HIEH 2,146 | 1,358 | 1,897 | 2,508 | 10.2 6.3 8.7 1.7
3 e 1,116 | 1,676 = 985 | 1,208 53 7.8 45 6.1
4 CHRE 1,416 1,364 | 1,110 H 1,152 | 6.7 6.3 5.1 54
5 OtuBE 2,192 | 1,061 | 788 483 | 104 4.9 3.6 2.3
6 o= 425 481 560 435 2.0 2.2 2.8 2.0
7 o= 609 549 480 426 29 25 2.2 2.0
8 FHLAC 636 718 | 1,061 | 298 3.0 3.3 48 1.4
9 e 445 441 387 283 2.1 2.0 1.8 1.3
10 Ei= 224 228 228 264 1.1 1.0 1.0 1.2
" A7z 129 124 129 117 0.6 0.6 0.6 0.5

K2 KITAZA: 2021, 11. 24)0A 0= EHZ KA+ &b

e wheA] Al 2R s RHEeA] 2208 Aitshe 4ol S8 485

L geE glols Az, AAH, glels 3, 2R, FAg

56 - 0= Bier| IE 240 2328 22 1

r&



T TS AHE AR BHEA] Al2AgH] AL S371e9] Aol
nl=ah G29] £471g0] 71e /S F =k Qlrk ol ZA 347149
HorA Atgdo|HA] 7= 5717} uf9- Fot 2|44 R&DLF A &2 1] 7H
o] Yo, = AA Q] HH|[FA}F A|7|7F EfAlsto] $=87F9] ¥EF]
A3, FRY FATE 87EE 4k¢fo]7] wfizolth, whebA w2 A H3leh= vt
A Az7eS w27 YeiAe Zels FA 2 a6t g, vheA AR
of thet Q3 BT} 11 7= E AHEES 7Hl 7o) AP AJHisHA
=}

20209 WHEA] A 2gu] A3 Ade] 18.4% S7Ft 9249 g o]
=olgi). o] 5G % HloEAlE O] =25 7to] whet 24] IC ¢ SheEe] &
ofo] AH|EA7L &g, £5] 7nm ¥ 5nm 30| BAH R FEAE G
ool et A4S o]k AlAl 19] 719 #l=k] Applied Materials
(AMAT)7} Al 3L A=E FAISkL Qlek sHAIRE 29191 UIg = ASMLE

X &0l EUV gl E 55 Aabeta glol, 199 2,5009 A7k sk
EUV ZHIE TSMC, 4734}, SKatolHq 2o ojof Qld: 24 TstA &
 ASMLo| AMATE A|X| 1 4ol &4 7HsA = Sl

| B 2-10. 22 U HEEH| 7|0 BiE 29 |

(Tl et &2, %)

=9 =27} 7| 2019 2020 378 | 2020 MR=
1 o= OE210|E TE|02/EX | 13,468 | 16,365 215 17.7

2 HgzE ASML 12,770 15,396 20.6 16.7

3 o= 22| MX| 9,549 11,929 24.9 12.9

4 U Tokyo Electron 9,552 11,321 18.5 12.3

5 o= KLA 4,704 5,443 15.7 5.9

6 U= Advantest 2,470 2,531 25 2.7

7 U= SCREEN 2,200 2,331 6.0 25

13) VLSI research(2021. 3), “2020 Top Semiconductor Equipment Suppliers,” p. 3.
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| =210 55 |

(CHRl: 2 e, %)

29| =7} 71 2019 2020 Z7k2 | 2020 MR
8 0= Teradyne 1,553 2,259 45.5 24
9 U= Hitachi High-Tech 1,490 1,717 15.2 1.9
10 | HE=E ASM International 1,261 1,516 20.2 1.6
" U= TR0 LHEY 1,127 1,455 29.1 1.6
12 U= LIZ 1,104 1,085 -1.7 1.2
13 st= SEMES 489 1,056 116.0 1.1
4 78,032 | 92,405 18.4 100.0

K= VLS| research(2021. 3), p. 30fIA1 &3l

ESE v BEEA] JujAb o] =5 TS AR, ul= vheA] ] 7]
&2 AlA 1L S AL YL =& ZA <&k At vl=9f A
3% (Front-end) AZH] F-E9| 52 ¢34 v 37|19} Al g ol
St 208 UEHon, o= Ad 3719 473 Ale]F AR Q1 20170 A
el 41.3% w5RoU, 20189FE HAAE HAL, 202080 tHA]
30.7% B5o2 1309 &9 E +&U
- 29 1 EE v 71 2 AP o] H]sf 22 o, o]
AAR of2] 5719] s FAIA 2F BAtste] = Ao FEotL
Q7] HiEolct, ¥ AxAH|E e oz At | AlAF FHE =
o] 7] wi&ofl, o] ol g XoA BRZ &k AHT =R AA Y A
gt Aol AAHAS AYsto], A= o2 HE FHE F140) gt 2H7HE 3
B2 FEoal Qlrt. ol & S0l eH=] WeHol AMg AR AlA] o 729 v
7F 8BS 2Fotal A=, e BE, HoE, A 5ol =] BHEA| Auld
A7t dR o] k. o] A G0 EFHIE Aok 4= A, 3 AR
34 Wil Soi7kA u] KA ESE F3sfof 517] WZolth fARSE

93t gl BEE 507} vid F7k5t ek,

o

i)

rr

58 - OIF Hi=H I 280 228 S5
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I 77 2-8. 02 HieA| HEEH|O| 25 0| I

14,000 2000
12,000
50.0
10,000
8.000 100.0
6,000 00
4,000
0.0
2,000
0 -50.0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
2%(MS) 6,901 4,263 3,082 7,935 5,942 5581 6,065 7,443 8,252 8,841 12,48912,294 9,952 13,007
—3YE 0.0 -38.2 -27.7 156756 -25.1 -6.1 87 227 109 7.1 413 -16 -19.1 30.7

7 BHeA| HERHE S8 (Front-end) &l &
X2 KITAZMY: 2021, 11, 24)01A 02 SAZ Rt X4,

T2 vl=olis AlA AL ZH ARl o EStol = HEoR|d2E FHL
2 Hold 715784 | ASGr A d5%t e sl Al e
=7He Rt "otk B, 2=, w2 o AYSAH FHlE &5t
AL At S50l =] A AR 9 SKstolH A, QI|l, SMIC 5o M=,
A2”IC, B2Ee 59 e tiflE FARL flol, S RE=A| vpdoe

SR TR FH| £E0] A& FUSIL A

ol AgARre] ] 9l w2 =g P AL E FAFskaL, SKst

oly9] wre] R FAZF R ZYE AL Qo] v|= o EE] A2
F9Jo] J7kskal k. digtelli= TSMC, UMC 59 sheEg], ulo]2&2 ¢
Nanya®] %] F-Zof 7t WS FASBIAL Qo] vl= A2FHE 42
SR et dEolle 71240t HEZHA] 9 uho]222] DRAM, 2H|ARA
O AR REEA] 5t e 2GSl Lol, A=Al S8R ok A
S v o 2R E o] &k .

M2 0= Ble=r| A SEEA - 59



| 77 2-9. 02 A MEEH|O] 28 25 0| |

(S %)

40.0

35.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0
2017 2018 2019 2020
X 3= 16.0 24.2 30.0 31.5
—o— = 37.9 27.6 20.9 27.2
o et 19.5 14.6 27.8 19.8
ket Qi 13.9 17.8 9.6 10.5
—x— iz 5.1 6.9 5.1 4.8
=y 1.5 1.3 1.4 1.5
o3yA 0.8 1.0 0.8 1.0
I === 0.7 0.9 0.7 0.7
e  ECT 22 2.8 1.0 0.5
— &= 0.2 0.4 0.3 0.4

RI2: KITAZAL: 2021, 11. 24)00M 012 EAZ M &R,

QHA 1=9] 20209 WA A|l27gH] U2 AT B] 41.8% 49 °F 369
At ol= Z2H19% ARHE AAIAR] 7] stz vl=oA IES B
QA9 A AR} T, Global Foundries 5 IDM ¥ o8] A
T H FAPE BT wEt A= AAG] giEelth s7PEEE i
HX5to] A7 2, EHE 0= skl it

M g
ot

1o

~

]

¢

= % A0l =<
| 38 2-10. 0] EH| HERH|| 49 50| |
O C}
(EH9L: 22k &2, %)
7,000 100.0
6,000 80.0
60.0
5,000
40.0
4,000
20.0
3,000
0.0
2,000 -20.0
1,000 -40.0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 600
3%(MS) 2,897 2,204 1,833 3,115 5,564 4,133 2,855 4,746 2,698 2,467 3,333 3,665 6,193 3,605
] 0.0 -23.9 -16.8 699 786 -25.7 -30.9 662 -453 -50 35.1 9.7 69.4 -41.8

0 UICR| RIREHIE T %’S(Front end) At| £&
XE: KITAGZAMEL 2001, 1. 20000 D2 SHZ Rt A

60 - 013 Srer| A 280 229 S5 X

r&



| I8 2-11. 0} SHEA| HERH|O| 2 29l 0] |

(S %)

50.0
45.0 *
'
40.0 .
35.0 *
30.0
25.0 e S
200 ———e B e
15.0 /
10.0
5.0 i ; ¥ -
00 2017 2018 2019 2020
ook QUi 37.7 36.2 46.1 42.6
—x— 72 12.3 1.3 1.7 14.4
R == 19.9 18.1 271 13.9
—x— 3= 8.6 9.7 45 10.2
EIE N 0.3 0.4 0.6 3.4
—e— gt 18 1.9 0.9 3.1
——3i=7 9.4 3.6 1.5 22
AR 1.8 1.3 0.7 2.1
—a—=9 338 24 2.7 2.1
AQA 1.4 15 1.2 1.9

0 HieR| MAEHIE HE8(Front-end) &l £2.
AZ: KITAGAMY: 2021, 11. 24)0|M 012 EAZ K&} 2R,

W w3 wEA A 33 fa3

a=o] i 50f RIeA 4H949] 339 HAEE S/AIsHL Q= w2
theat} Zo] 89K 4= et AA, AlA| ¥heA] Al252(Global manufacturing
capacity)°ll oAl Bl=2] H]Fo] A} sletelal Qlo] 3jE o] st
Ziole}, vl AR E 31(SIA) 2] 2020 B 1A 1490] wp=H, o] HHE A
4] A5 AAAPE ZR-E0] 19909 37%2H, 20209 12%, 2030
10%7H4] Eold ACo = d&stqich. T3t Qldo] AF2o] A&t e 1

HE oA = 20201 vl= A Al 253 0] 12%71A] Ao, AA) v

14) SIA & BCG(2020. 9), “Government Incentives and US Competitiveness in Semiconductor

Manufacturing,” p. 7.
15) Public Comment 94(2021. 3. 10), “Intel Comments on President Biden Supply chain
EO_Final Public Version,” p. 1.
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=7 7192 25 22 9%Ttoletal 2|4t v 8= Al E2HE A

g 5 UAE AHDX) L2 FF AL S7I5ket), nle2 AlRsEo] S4
I o] =7IME, AA 5ol 23 HI=AIE S0l ofEsfof gtk= f17]
S YA Aol o] Higt 9 F=2 19909 HE=A] A4to] #9f o]
FOJR|A] QFAINE, 20209 ZHF 22%, 15%] AP0l 2030400
21%, 24%= F=°] vl=, Higt 25 AL AIA 192 FAd5te] A2 et
g AoR IS,

l H 2-11, 224 HicH| MES2 24 HIS |
(9% %)
=7} 1990 2000 2010 2020E 2030F
o= 37 19 13 12 10
28 44 24 13 9 8
U= 19 17 18 15 13
ot=t 13 15 21 19
15l 22 22 22 21
£ 11 15 24
7|t 3 8 7 6

Y Fe TR
A=: SIA & BCG(2020. 9), p. 701 KXt T,

<=0 T=9 IT & 713 5 vt EHE 7|he0] SAR ez i
AE A AABE ] AlEFste] 71952 AFAAA s E 51t e 4
ShaL itk g, ohlE, =, MS, Higd, Holak 5 v=e A 7IdE
o] RIeAIE AFA| ALsHAL ofn] g2kt ARg517] AJZFSHaL ltt. ol=
tlo]EAllE] A CPU, HolEAIEE Al BH=A|, A2 AHE AP 5 1171
s HED HEAE AR FAulE BAS s A AAlsH] A
SHaL Qlet. o]t vl S;E A= A AARE HE=AIE Al £5H7] fsf 2

9] sh=2] GAC] A& ok She ARelH. 59] FARE WA, 5T
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38 WHEA] 5 F7iokne] Aduls AeHEEA ) AEFHL v ol 4
g 2= itk olo] m|to] Fael thal 91714k Al Bt BB e
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FEoHE T e FYOE YRR, 93], TR So| FAL FYskn
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A, WreA) A2 SR WA
B0} 9lo] A H5HA 9L ki Jdrks Aoltt. S5 Htk 10nm vl
ol 7572 WA Al 2s 92 dittt eh=o] 242 92%, 8%E AFA|5t
™ LI FopAloto]l JA|s] QL ml=E AR ES Aol Bg 42%t 35
Fofo] "ot vl=2 WA A9 358 aeAdE T 70 Y(resilience)
877 8% S283H. S A AR HE A4 £U2 &5 AlReE<
AU FE 5 e 3FT BRG] Fad, AdA B A, =
AR 2laa 52 Fvshe AR 35 759 Bo4go] HiFE Stk
202149 29 AR} 28-9] HIALA Skaf, JE.o] ¥iWst 2] A W SRAkEEF 5614

o Zlope 2ok m5to] 4] 2 ko] ATie GRS A Ao Wt
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3 ek o Sol 20219 AEA|] FF AL vF 453 BHL
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QIR T Y 222 SEY

r=

| B 2-12. 90IH 712 HIESO A X% HIS(20195) |
(21 %)
a2 : 23 IC w2 7H%j =224 Hxs™"
10m O[5t | 10~22nm = 28~45m | 45nmm OfA R HIZ
o= 43 6 9 5 19 13
= 3 19 23 14 17 16
CHEt 92 28 47 31 11 20
o= 10 44 19
o= 13 20 27 17
8 12 4 6 2 22 8
JIEt 13 7 4 7 7
NiA 100 100 100 100 100 100 100
A2 Boston & SIA2021. 4), p. 350IM 25| A2
H 2-13. 229 YeH| 23Y U 029 94t |
(&l %)
S8Y =0 M7= 7t ¥ FRE 012 FRE
S ME 2F] F((10nm) CHEt 92 0
(Fabs) Hize| & o= 4 5
Crystal growing furnaces = 100 0
ol M= Wafer bonders and aligners QAER|Ot 83 5
HSZ | Crystal machining tools 95 0
Wafer handling tools 88 6
=z Spin coating tools 100 0
Tube diffusion and deposition tools U= 84 Q1
SZELH|(APT) Dicing tools 85 2
Resist processing tools 96 1
Lo ZERHH| EUV resists 90 0
(Lithography) EUV photolithography tools Ell=F= 100 0
EUV laser amplifiers and mirrors =2 100 0
Rf=: CSET(2021. 4), p. 30{IA 23] Ha.
A, BE=A] 7 ARE 9] £717HA] of5o] §4 3] AP L Qlet. 7]E9 &
A B A R&D F-22| F77HA17F 71 #317] dleoll, vl 53 5 A



it HSA =S Bl Aol A R&DE o}, Aoz BI7hx]7t
W2 L 5 ARk s9lof oEsIqlch sHARE < Eof viEA A
Aok= A& 02 dol =7} Wobg=d], o] WHeA| AA - A7l 3

ol4] Hldjoje] A, AlEH o] & VR - ARS ol-gsto] A/ 717HE o
F G531, 53] Al 7leg 28310 229 ZAVE @717 7hs st =7t

% ROl a, Aol a7 EE Heitte] WakE 2T Ik = 2014
14 Bobo] 2A7HAI7} ol dlantel ARl Hetdo] 9Xs)L
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N

o x 5
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ATHER], 248 3%, eo]8] 52 B3t 47 R
A Akeie] feicilE wakshA Hoith. olefat A IEAE T 9]
A 240 MER, S22 3 5 A2 vEA Fow Apuvor gt
71352 S 5 9k, ool weh whe 9| cokst - ApEskE Sfat e A7
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R&D Foundry Marketing
(Product Tech)  (Process Tech)
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WA wA|SE 3871e0] RS duEE, A 3 A7
199049 800m(i-line) —~ 19958 350m(KrF) — 200418 90m(ArF) — 20094
45/40m(ArFi) — 20119 32/28m(ArFi) — 20154 16/14m(ArFi) — 20174¢
10mm(ArFi) — 20189 7m(ArFi/EUV) — 20209 5m(EUV)10& 7h&35he] 11
At o714 EUVE &8 7m ¥ 5m 372 tete] TSMCS} 3h=9] 4M3 4
Aol A2 BE 215311 Q= 2319 7]&olnt. vl AHof|A 10mm(ArFi)
THE 5 SOl T SMICOIA 14m(ArF) 7]&2 E-85kaL Qlov &
H|=Q1o] Aoko & 32/28m(ArFi)oll F+25tal Qlrt.

EUV =42 A9 (7m olsh2] F83t o] = Qlet. Zu]A| siF
3 7|12 DUV(Deep Ultraviolet) 2+ o] YA EUVE ARgafofqt S53t
oAst BE 4F 4= ok EUV 7142 7|& Qe dE AR & &
N1, B &7 p7F F01EIL Y Apo] 27} Ao A A7HERRS S
SERIRE EUV 4] 7HE o] UE HIRILEUV T g oF 2,5009] €, Azl
T 30~40t 2 ), =9 27|90 sksadrT g7 gl Bitaet et
A SEI anE AFA Eokal ok B&o] 3m olst 347]&0] 282
202395-H&= w334H] 71 High-NA(Numerical Aperture) EUV ZH|Z of
A=fojor & o2 AGH ) SHARE ol WF A7PH|(HE oF 3,500 ¥
o]4hel7] dizoll FAF71de] S35 ARk 4= la AR E HgE 4= qlo]
Y =0l 28=0] HAL ik &3] EUV ARIE 35 4 U= 7192
ASML(M[EHE)RolH, A8 7} A|&4 0% 531 91O, 20199 7E o]
o7l 54 TF9] HEALCE 22T 7|UE2 10mHE 34 %190 ol

=0 7k E AL Aok, AA| 8= wid SV, ASMLE| EUV AH] A4k
< A7 30~40H] FEl' vls AUl 2uAlEA S BiksE 315 Z|dof

P
50,
T

66 - O[3 YieH| I 250 322 239 H



E]o] gt} BiEA 7R 2719 A191 F 2] A(Chipless)!?) — AA| A E(Fabless)
— FEP&(Foundry) — 37174 - HAKATP) — E&(Delivery) 22 SA|&
A3t} o] FolA, 7+ H7to] Az 733l weh GVC7F FztE o] gitt. o]
AE71E/ 1 (Product Technology)e] 7%t ZF7Hul=, §-3), AZE4H 71&
(Process Technology)e] 733t =7H3H, tiwh), ZHAAKATP)S] AB4HH]&
9-91/d0] =2 H7HF=, vk, EHlolAloL HIEW) 508 F2H /XA
S HjR|5t0] 4 d B9t AL B 8A4S =28 gt wEbA o) BheA) Ab
Ao F5E AATRE AnEY, AxTH £4ste] GVCE 1&skA] ¥n
Te5] MR 71 Q9] BAF Ady A AGHG-ERE A4 g9 A9
27| go] E55] AAAS ST AefES Aok ot

AzEAER A, vj3o] A% Hfelo] e Rops 2z gojH 7

s

T34 Holn, IC A 3 R AGAAAP), AZAH] 52 AANA A
F-&o] o8] 11, B W] 8 $EFo|c). MR AAREL A
oA SR, A2EHL B9 wese QAe] Aetstol B viE

= Zolch. vj27]9le] B} FaE s olx] vlato] A4 H o] Zrstelct.

| B 2-14. 324 HISH| 7|90 2 AYYRES HB(20204) |
(E59t %)
23 (C e
OFg21 IC
PCCPU | Mobile CPU | GPU FPGA DRAM NAND
o | mH Mo RYPA | AN 4 T
(90F  (OUIE | @R G20 | @2 (3982 (19012
AVMD | Oiciofel | AMD | 91¥  SKaloldA  7I9A0r  ofd21 Cliol
(2012 @eEt  (1901R | GeNE | GO | (02 (100l

17) JEY& FA 9 v 2 A B2 vt A JS HAE7HA] AASHA] ¢kal, o ol7|e)A AA, 744
4, IPEARAD 7id 5 R&DOl| 717k Hokg Edfol= FEith. Hela A= 24 7]l 2tolA
A AFORE 149 )3 glom, ARM AHA A Q] CPU Fof 7)), Rambus AHI&DH 12
Ad), DSP Group AHDSP Zo] 7i&) 5o Qlct.
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| 2214 22 |

(&1 %)
23 |C Hi=2|
o231 IC
PCCPU | Mobile CPU | GPU FPGA DRAM NAND
slojalz|= Of0|Z2%! | O[0|32 | Western Digital Qlm|L|ot
(16)5= o= | @23)0= (14)01= 7=
AN Lattice SK50|HA Skyworks
(13)8t= ®)o= (12)st= 7)o1=
(iE=3 o= STM
(13)01= (1of= (GESHES
QI NXP
9o= GUIZE

Z gsE 20204 i 7|2 MYHRS0|H, =7t= 2AP IRIE S8 LI,
A= The White House(2021. 6. 8), p. 29 HIEO=Z ZJ|H =7} Zb,

olgfet 7heHl v=2 2T S0 A 471ed] 2uAgh Aok HHe
A Az BEdET SHA G Se STHoR FA - R AEA 9
37} § S8 = Q142 SHA E Qi o] 23t Bt A S wslo] whet 7t =
7He WA 719 ASHE A1&5HA| stetstal 871291 A= RE=A] Aits

al

A, vl=re] HiEA] A9 3 Blade S A= AAolRe
ST e} FF S WA APFERE2 203049 24%= AlA 19400 5
g Aoz oSEe H, =2 10%2 FH A= AP A, 5§20l
HEEA| 9] Ge= o] A QAR ofy=t AIYAJAZE 2 71=(Al Higlo]
A&, 6G 54l B)°1M HH 11 F24d0] FOFAIAL Sltt. T3t Aelgt
At o] 7|0 HEEAI7E S 83 AAE AAJelAL Jloy, Hdrlee
AE SotAlotel] oEstal JloY, WA e HER/SE fEoA =
ot mEbA olER Fa%t A Al2EEde S0] skl vke A
uj=o] HAIE 4 gle Aotk FF T2 A71H o= A=A B4 BAL

Ao £gs7] uhgolch

o;m_m
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o
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of. Higte] bV Sz e AFEA =, FA v=2 viEA 358
AFA == Aolwt. B3 vl=o] gt FH =0 5o HFshd, T
O BRI E7H g Zlo] 1 WA 38 %E B F oA 2 ZlolH = ot
Hol o] worAA 2 Aoltt. mhA HiolE A2 dEd 2=, HE

=R FES 9 Hit E Y I AL . S FdeR
FoToME FHRAGS] WA WA E A= A A4kl 9
Al B - R 535S AR F24A1712L et SRR B
A G2 SA=7IIM 2RSS ] of 2 E7]e el S ClH, AA =
71 B9 +-91de B e® Bdtle we dEe 6 5T ARkE

ol WAL Ho] Aol

o,

al

filo
4

3. 0 20] x| Atel Rsurst

22 vls Y= IR 9 AAof A A= v A 3ol tisf &
A3Hresilient) 719 75 HEFS HFH 02 F361a U} 2020 T2
192 AEF, AAnS 9 221 AMujA7t G55HHA ICT AlE9] 487t
Ho o, olof wet BHeA| 3+ F5 Aol A= 53] 20214 549
A WA 9] S5 A2 v52 vIREsto] AA At 38 BT HEA
Sh= AFEIZEA] o] 2A] =it ARsAtoll= FEol ofF 3ut Jivkg B esteE,
WA gizof] ¥ FEIJAEE S0l 7Fe= SAI0F sk A AAIA
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A = J. ol= AFFAHETE ofuzt WA S ANEShE HHE AN E

T BEAZE FU A= 71383 A WA 9] EAES SHFH
0% A A= gl 4= %ol oA RteAl= AX A E12A %
HIHSHA ARSE| T Qlom 22 Bie 4| = 735HE 98] w27 2-2]o]1L
ULt ol= BH=A| 7]&o] QbREL ofuzt 31 o] 7 d7bA] BMEAL Q7] w0l
o} Hl= A 7142 9A8-8(Dual-use technology) 0.2 &85 1 Qo &
AE ol A 71sS SR FS oS F9l BAIA - A fHS
T SZ A0 E &= Qi

)= "ERLO| A= 5d St i S8 A5 H'E M(very special top-
secret chips)& AZsh= AT 4= Q& o=
oju] QUrh.18) nla FHH= 7P EAg o] P sk T v A JS 22
sz sl = E TSP o] A2 ofn] Fo|of H7HE] A=
T 7ol FEoZ A7} =k, B w2t AdoA A& BY
£ AZ (top-secret custom chips)°] A &= 59U gt TSMC= F-22

AE7] 5 HAE Aol B4l FPGA U0 Mes R 54

o AN

d(trusted foundries)E©°]

obAlo} AL A7) BHEA] s 0] 80%E AHBHTL UL, oSS BE
of w74et AU 0E Bt YonE, v FE PR N ARG /|9

2 4% FaAo| Ytk E Fobrlol Ik ot eladzt w271

18) Brookings(2021. 5. 24), “What's behind the semiconductor shortage and how long could
it last?” p. 6.
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| B 2-15. SO0te| XiFfy 2143 29 |

2t R8sty 21A3
ot Hiish X712 EfE TS, QR ZIMIE, 56k Dol ke, B
BRI Y331, ADSH BY, TAIT Y SY 7Y 22
312 SHEH| 213 94, B1 00| BIEH| AX) PoTH 2S5
[T RIS XTI Y SHIBY, EYBIG, WAl 9%, X SR S
A& A R

o| 24 m=5-2 A5 Y7t & FotAor 7ol T o] oEE 4 ¢l
T 91714 Hhol= 7879} 71d0] 1AsH] A& et = =AHe] 47|
&2 AFoHA 02 93l FotAloto] SEFFO BN, F7IQHE A ARt £-7
7} Hohs Ui A 9l=529](Semiconductor Nationalism)7F 52117 Qi
t=2 T 7] w2 =] AJEo] nl= uio] Ao fttk= 2 /80]
AXHA, ZZ WA A 5732 18 Rt o9} $HA) A/d MR E TSMC
o 2 HHH 7l HR7I9S vs =2 Eojsole 79l AAS waL it
of2|3t Aol F=9] HHA 7&2 F=AIE 2025 E T3 & EA
< OFIL QAL =2 FoRRt A ETto] AH|Qle] EEF o] Wl WiolHo|A &
et 225 F5HA] &2 71 QA HlH 71315 w4 A% vls HHeA]| o
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| B 2-16. 0]29| HHER| A0 Ch3t X2 S |

ST xi®l Sl
- Y37 |EHHA(OSTP), AN XUEZT ), et KEET 5),
o | WSEEOINSOMB), H72(000) £t 9 SAKER EX 5),
SR(DD), HLAXIL(D0E) S HF| SHEXHASHAE 5)
HHY NUEET 5, Zet KX )
Fy £3t 9 SAKER EX 5),

MA LUERAUSHHE )

Az 4S5 WHE S Fel.

= o] glo] W, 23], 34|, B, T
FAgste] AL AN et

o= A Hele e AU R Hthke & HA= A

oA o7l 7 - 27 A
(OSTP: Office of Science and Technology Policy)o|H, t5H AHEL
Hote 2 OSTP =742 o7 |ed gt 58 EEITHAPST: Assistant to the
President for Science and Technology)2.& YHEHE F% Ut

QT oty 71 BA0] A 24S HEd] FAY HH 0% t5d, 75

g, B4 A% 502 149 77| YS(NSTC: National Science

ik
gl_lg
filo
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N,
i
2
1=
H
©

19) www.whitehouse.gov/ostp(FHAY: 2021. 11. 27).
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and Technology Council)207} 1™, OSTP7} A=< @o} A
=9 JHE 25t F2RE Hof Utk HEBolA AEAR AXor A
o= &5 IS |EXES 9 (PCAST: President’s Council of Advisors
on Science and Technology)2Dx Wolatof JLA4 = of Qc},

= #ole B o4t AR FEEHAA=(OMB: Office of
Management and Budget)223} OSTP7} @7 950 2+ F&of ofjAF HA
WRo g AlEsta Sl

=717 & 1 |B(NSTO) A= 2 #4119 Bel7|eg e Aesto] 5
HAow AT 22 S AAskL o4t oA SAEE FEo=E A%
gt} SHR(DoD) ¥ 9% 7]3<] DARPAFEISATAE =, D
Advanced Research Projects Agency)23)2} | H A E(DoE)= 7+ B4 oAk
FOA 2 FEE AR5, ol2et S ZRAE| g2 A/NEES AHdst

AL QItk. =7IREE. e BA7E A olH, FFoll= Al SR AHRE, At

=A), vlol e 5 418714 Jolo] FHL 51 Utk

N

p

l 27 2-13. 02 M| Agl KiiEel SRR I
HE™ e
| Ast7|=A 222
SESH sarizas (FersT)
sl
urols APS
e ssislar s
(OSTP)
R NE el A
COMED (NSTC)

2} 347 b5 A (DoD, DoE,DoC 5)

PNEHDNINIESOS)

20) www.whitehouse.gov/ostp/nstc(FMY: 2021. 11. 27).
21) www.whitehouse.gov/pcast(4L: 2021. 11. 27).
22) www.whitehouse.gov/omb(AAY: 2021. 11. 27).

23) www.darpa.mil(2A4Y: 2021. 11. 27).
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olgh go] IB 7k FBAYL RS o FEA 2 AR 2
(DoD. DoE. DARPAVH 4] 7148 ZRAES 43t} 719 R @]
ol FHBRE S/ BSkeh. AP AL YRR TR A A
ATAL A8 fAste] Iie] FEL U G Z2IPo] 7120

P\

pat

30 P
o

T8y FE mEg R BHeA| 5 78 AbglEofof tigt 54

A H3te] A]7|E ghoskal itk thA| = 20194 o] Hofl= A 7o 2t
FA o AP Fof ot A A E X|¢lo] F4I0|UAT, 20209 FE F
GA o] AL oAt 7 E7F  HRto] A& o] HAE HEA A LA X AAAE
T=35t0] 2J39]9F A2 =Rk Sl

=7F 32 ALY HRAA 2 FE W - A= 20208 62 vl5 Ui
A WA A2 Zetel7] f13f Q3o A& 27119 HtS & 4 At sttt
= ¥29 "= gYEo] 20208 6¥ AET "CHIPS(Creating Helpful
Incentives to Produce Semiconductors) for America 2= H<to|c}. o]
QR Hl= o] WE=A] Al 2E F-2A1717] 98] R&Doll A= Algstal 7]
& 390 SHE FHE oL it} E3 4T A o¥Eo] T RIA #ete
2 TAmerican Foundries Act of 2020(AFA) /2 Al&3Ic}. o] AL u]=9] 7}
ol sl A=A BHeA] ARAVE S F4517] 913 HEg2 Algshe

E Aol 7t BA, Aol tishA e ot vl g AAlste] RFA Ao
A=Al (LA =] m|log Ao Qlrk. SHAIt o] Wk 20219
64 M= F A7 (United States Innovation and Competition Act of
2021), 0.2 wj7]] ¥to]| 2et= o] oA 7HaH A
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| T3 2-14. O1F ARl HISH MY XIHE Hat |

7| GlHEMEO| B R| X|SISIEH 20201 O|F HUHLO| B x| X|HAE
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" DoE ‘E;@E" | { (e = (7
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OMB, ‘ DaoD ‘ o2HE | (& ‘ Hot | | ‘

-

etc,

[reoRig | [ =z

"DARPA,etc_‘EEXﬂE‘ 719 | ——— [zsHoy | = [ z=ms

PNEHNINIESOS)

2) v|=o] A At 2| AFH 2%t

25N SHEAE RS AR WA oA T2 F
<8, Pl=2 YA o]F oA opH| 2|7t Qs ARy e A%
o] 7192 SiQ] 2 Wl ekt Ty 22 vl v Aol AskEHA 1
= BHEA S HIERE of2] Ay 41 9] AlEzto] ARlof FeF o] lth= A
= A5 Hitt. Wid=} Aol HHsH |, F49shs =S
SEE H& A5 L7le 397 Btz vl S0l A LERd 2ol
U2 WA S AlA 22z et s71gA, Her: AL 22 A
= Tt e AR WA S44432 wiofto] F4lo] o 45l
th. 2J3]of= vt A] etk AlEsto] 59l AARE Bl AL, vl =2 HE
F20E Fof BHeAE vl 47] #oke] 35l et RAEIAE AlE
T = g A(Executive Order on America’s Supply Chains)& SH It}
o]of] A5 AFIQEESHBIS)Z 2021 3¢¥ 15¢Y WA A2 E Mt of

71425)9] T34 ¥ (Risks in the Semiconductor Manufacturing and

o X9

ol
-

24) www.whitehouse.gov/briefing-room/presidential-actions/2021/02/24/executive-order-
on-americas-supply-chains(4Y: 2021. 9. 2).

25) A w71ge Jo 28 315\5}‘8}71 gt Hal7leelH, 71 W73 71edhe A o g4
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Advanced Packaging Supply Chain) ol 9-8-517] gt A2 A19] F7H
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S Ao}, @3] 5, Theke] TSMC 5 Tkt 7| oA ]k o] AEqe

W, S0l 1A% A Gt 7 719 - Sl vheA] SR st
52 g5H0E ek, A2 QU] AA - 43 Algle] efokes
oA AXsk ek,

26) www.federalregister.gov/documents/2021/03/15/2021-05353/risks-in-the-semiconduc
tor-manufacturing-and-advanced-packaging-supply-chain(4<Y: 2021. 9. 2).

27) www.federalregister.gov/documents/2021/03/01/2021-04280/americas-supply-chains
(HMY: 2021. 9. 2).
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A2 oF 75% W HALA(LEE Yols, EEAAAE, E47ks, 2
skl EF )] e FRUA A4, 7he, A 25, 223 A Het ¢
£:310] &0} 9l AojQl Ft FobAlolel] AEsaL ek A4 Hue
27 10(10nm ZR2AA olsho] A5 tiei02%) B T=HE%)EolA
o, AL AT AAIE 0k R0 A 9o] oJ3) o] s0i4l Zlolct. Eak A4
sh4 9Pe $8 71|, TR AR, A U AE B E2 FaA
A AT AT 5 ek ol HAH 7140 AT 2 i AEEA
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“1e)3 ST Bl e R Ak B Fok S SEsh] Sle) AR
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o ol AR W - AE AW T 22 Y] WL 1Y
S, AHAURAP)] A B S wAR) S8 FURI] A7
9 SAY A A% el Botwg @ FIHLGo] 6% AL, %8
W WA SYAEA AR S5 AAE AT 4 LS o]yl
A NS B A B2 B 99 sl et
shel ol Wb A9t A8 A 7]9le] mIEe] mldh MhEAe] o sty
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(SIAC: Semiconductors in America Coalition)= 202143 5€ ®I7F %2

28) BIS(2021. 4. 5), “SIA Submission on Risks in the Semiconductor and Advanced Packaging
Supply Chain,” pp. 3-4.
29) www.chipsinamerica.org(FAY: 2021. 9. 2).
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5009 €319 AaS FH5H= Zolu, 20219 109 AA] 2304 of#] &
3] SA=A] eFar Qlrt. STACOY= STAS] 3]l vl= BHeA] 7] JEat o}
Yz}, olalE Web Services, ofZ, AT&T, Cisco Systems, General Electric,
7=, HPE, ulo|Z 24 E gl Bjg}o]Eo] WA AMGA}F S0 = ofstal
AUt &=t 9HEA] 7]Q 0 2= TSMC, 4H33AE, SKatold 4, Iy, NXP,
Arm, 7]1QAJ0F7} ofstar glom, Al2AH] JAl= w71 2ol ASML, U,
TEL 5] Frofstal Aot

=24 A4 dAS2 A= FRoIA AST AH HFol ) wl=A]
& AAskL Qe B g nlwk WA A% S5 Asf FRo A%t F
ApFo] "astkal SIACE A&stal itk o1& 3 SIACE CHIPS for
Americaol o S 2s}7] 918 o13] AEABA AT BTk
k30

223 20219 6 HolE R WA, e, SER(rare-earth
elements), 2K 4tf AtRlo] tiet S5 2ARRAT FAY GRS 915
A AA BAPLE SREFYCE o= 20219 2¢¥ "HEH BHYBA(EO
1407, America’s Supply Chains),°l 2J3] 21435 Zlo]tt.

S A BiAE 44 AR 390 1, e A, 22E F
w3 8%, V=9 713 2 9171 82, A AA 5 Yo g AU &
HuAolA A1 55H 55 FIEo R vl W Biksd 75, YiIZ]

0] W14 ofol T B A e JMEE A, S v]EE, AR T

30) SIAC(2021. 5. 11), “Semiconductor Industry and Downstream Sector Leaders Form
Coalition to Secure Federal Investments in Domestic Chip Manufacturing and Research.”

31) The White House(2021. 6. 8), “Building Resilient Supply Chains, Revitalizing American
Manufacturing, and Fostering Broad-Based Growth.”
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20219 "= ol 23 o] S A A2 AAE E HRKCHIPS
for America Act) 9l A8 AFH 5ol dlibS HAR oW, WA A% Q1
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K& 117th Congress(2021. 6. 8), USICA-Summary, p. 3, 22101 XiZ(ZM: 2021. 10. 8) Q% Xz|.

33) vl FABAHMUSICA)Z H5l71&, AFA4AE A1, 7, I7IRHE, F= AR 5 Tt Eok=
EZSH= 1 7] 7] HetolH, oA drejsto] F3H2021. 6. 8)= ot shellA @A|(2021. 10.
8) AARAE HESHL Qlo] obd] Btz HA] gl Ut

34) 117th Congress(2021. 6. 8), United States Innovation And Competition Act of 2021-
Summary, 221 k=2 (FMY: 2021. 10. 8).
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35) www.federalregister.gov/documents/2021/09/24/2021-20348/notice-of-request-for-
public-comments-on-risks-in-the-semiconductor-supply-chain(4<: 2021. 10. 8).

36) BIS(2021. 9. 24), “Notice of Request for Public Comments on Risks in the Semiconductor
Supply Chain,” p. 2.
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Algt= HolA sid & EAl= ottt 22 AFlle 208 A 28 59
o] o3t FAA AHE 7P =R BFoA 7| AT = JTS . K
o 2EARI A= 1] - F 7 REEAE Skt 71w FA00 it
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02, 47 i, 22
28, 10 CHot 22
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e U= 16

XI=: SIA(2020), “2020 State of the Industry report.”  XtZ: Bloomberg(2021. 3. 5), “South Korea and Taiwan's
Chip Power Rattles the U.S. and China.”
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2 GolFth. & AR7F T vl vheA] 4H9] opde| 4791 Aot
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#1 20219 19 "5y, 9) 9RE TCHIPS ¥(Chips for America
Act) ;& AP R 49 13Y00&= HiolE thEHo] vHeA| At T 229 7]
A FFES B2 Ao WA 3532 AESHAL v=o] ThA] AlA19] Bt
TEAE Feshty 1 Adstoch 68 Aol SatE vi=ke] rgAFAY
(USICA) oIl 4] "CHIPS W,9] 7414 A3 9I] vl=- BHeA] AF) A e
O 2022¥%H 547 5209 2EE HPY). olF Bl w9 WA
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WA =8 A JFoz AFEC| -13%= E8tE7| = FANE 20204 o
Al 9.0% “873stH AlA o BHeA] ARl S FEY FHEA A9
00%, & 48.9] 33%E BT

92 - OIF H=Af I Y0 32E S5 1Y

r&



I J7 3-3. 29| #Ed| Mol AT 20| |

(21 %)
500 5 3 30
"' == \ 25
400 \ 20
300 I &
‘e, \‘ 10
200 , g
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B =2 usAAE 7R 224 UEANY FR(E)
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A= AES(2021a).

S=Y WA Abdo] F&5HA 48 ¢ I Hlols S50l 22 A
A717] AZ2E7 A St Atk Fo] 7HE & 8Rloltt. titi BHeA] 4=
£ 2R S5 WA 27]7F 9<e3] Aol Z12]= Aol ofyzt AA -
SH-AZ-3E= otrEs AHA AvtS 75T 4 AT B3 F= AR
A4 o] T 59 FTHA7F BhES WA Hofl gk =1t AAHE =
Atk AlA o ARAE WA= T2 AUHEES] 75%, HER PCY
80%, \=EE-2] 90%, TIAIE TV 50%, tlAZH 0] 39| 90%, E41& A&
HIA 0] 60%E AATSHAL QIth.37) wetA] o] & 7]7]9f Sol7k= Hlke] vHeA|
(DRAM, NAND Flash), A28l 9F=A|(22] IC, MCU, Optical computer,
MEMS sensor)®] 2|t AB[AI0lR}, HA(HE]2), SR (IEH4D, OSAT
@71 /HAE), S-8AIF AAtolehe 2] AetE o] FH gt JHAE
Holil v}, 8oFsl, F= BH=A| =717 A Aute] 24 92 = U=

olfEwE A A R, A, vFdE & & U

37) B4E doddista ua 87 EE] EARR(2021. 8. 3), RS WA A e 24 3
ol gt AIAL.
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Semi
Materials
Substrate: Access,

T g Exposure: SMEE
Fastprint, SCC Deposition: Naura,
Wafer: AST, Ferrotech Piotech
JV, ESWIN, Simgui Inspection: Grand,
Zing Semi, Zhonghuan Raintree Tech
Lithography related: Etch: AVEC, Naura

Kempur, Ruihong : -
Sputtering: KFMI Er:‘ztsoer:,”sm processing:

CMP Slurry: Anji "
Chenmicals: Runma, Clean: ASM

Jingrui, ¢BYL Sinyang

Back-end
Foundries =——>| package & test

| Semi Cap

SMC, Hua Hong, JCET, Tianshui
Shanghai Huali, Huatian, Tongfu,
ASMC, CSMC, SIEN, China Wafer Level
Silan, CanSemi, CR CSP, 8J Semi,
Kaifa, Biwin

Micro, Yantai,Raytron
A
| Fabless IC Design

Mobile Processor: HiSilicon, Spreadtrum, ASR, Pinecone, ZTE (Sanechip)
Servers/Al: HiSilicon, Cambricon, Montage, Alibaba, Eeasy Tech, Huaxintcn, Big
Fish, ThinkForce, llunatar, Cambricon, Bitmain, Zhaoxin, Loongsan, eBang
GPU: Jingjia, Zhoaxin

MCU: Gigadevice, Ingenic, Unigroup Guoxin, SinoWealth, Silan, Goodix, Datang,
Huada, Giantec, Yixin, MindMotion, Winner Micro

RF IC: RDA, Vanchip, Huawsi, Maxscend, Sanechips

Consumer: Rockehip, Allwinner, Amlogic, Actions

Touch/Fingerprint IC: Goodix, Silead, Fortsense, Betterie, Chipone, BYD
CMOS image sensor: Will Semi (OVT), GalaxyCore, Superpix, Artiision
Analog: Awinic, SG Micro, BYD , OnBright, Silergy, Nexperia, Huada, Chipone
Driver IC: SindWealth, Solomon Systech, Chipone

Smartcard: Tongfong Guoxin, Datang, Huada, Nationz, Fudan, Hua Hong IC
Memory: GigaDevice, YMTC, Changxin, Fujian Jinhua, Reliance Memory
(Rambus/Giga V), ISSI, Giantec

Surveillance/Video: Huawei, Fullhan, Vimicro, Ingenic, Atosyn, Goke, Eeasy,
Dahua, Yitu, Horizon Robotics

FPGA: Gowin, Fudan Micro, Unigroup Guoxin, Huada

Xt2: Credit Suisse(2020. 11. 17),
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Sehe thf R £4E B
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QIR T Y 222 SEY
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Panel: BOE, Tianma, CEC Panda,
CSoT

Casing: BYDE, Ju Teng, Tongda, Fll
TouchfFingerprint: O-Film, Truly, Q-

Lens: Sunny Optical, AAC
Acoustic: Goertek, AAC
Connector: Luxshare, Everwin, FIT
Surveillance: Hikvision, Dahua
Antenna: Luxshare, Sunway
LEDs: Sanan

A9 33

=
=

2 3-4. =9 Ht=H| MEelH

TV: Skyworth,
Changhong, Haier,
Hisense, Konka,
TCL

Handsets: Huawei,
\ Oppo, Vivo, Xaomi,
ZTE, Coolpad,
Lenovo, TCL o Te;h
CM/ODMs ownstream
\ / Distributors
Synnex (Taiwan
?;ﬁ,?m V\/Y\E)gtech PC Brands listed), Digital
Longcheer usl |_ | China, VST
PC/Server:
Lenovo, Inspur,
Dawning, Razer,
Huawei
IC Distributors End
i Consumer
HQ Mart, Will Semi, Fortune | Net(\)NthrnI;mg |
Tech, Wuhan P&S, INtron, Retall
Apex Ace, Smart-core, L etail:
Techtronics, Wisewheel, ui:xg.rklzr}gé Gome,Suning
Sunray ' Online: Alibaba,
JD.com

[ EpA Tools

Hyperform

FHsH

QIek. AEAE 7H 5

u g A3 e

Z0] E01E0] &FE0] A3
Ut Hid = o=t
1 2A &

“Examining China’'s Semiconductor Self-Sufficiency,” ZAXt= p. 3.
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37] tEolch. FHL BHER] 2] A7k AW 1097F oF 2617} = Qieh. B
A YA 1% 243 alo] 27 SEIREHE ZHo|A ol n]=uko]
o AR Z39] ofao] I A0 Bolth, ofo] FTL HhEA AFES

20259714 70%= 01 St £EE We 5 oS AF=aL 3t

l J3 3-5. Q30| iTH| A4E |
(2191 o =)
et @2 o2 ae EU 3
500
0
-500 2010 2020
-1,000 -
-1,500
i
2,337

Az AFREHE, MPEEs REVAR 7O TETF8E), hitps://www.nikkei.com/article/DGXZQOUC14167
0U1A410C2000000/(Z4L: 2021. 6. 2).

Ty ARt B8] $hEA] RGeS o #15] Ads] wo, 20209
A F2 ¥ AFELS 15.9%2 ‘FEAF 202504 BRE Fd 5
(20209 40%, 20259 70%) 1= e & mIA] = 2otk 20209 F+9
WA AFEE 1,4309 2l O sl S o ARk 2279 29
(15.9%), =719 S= W B4k 839 22(5.8%)0 Extsltt. 2013WH
] HHeA] =Q)dlo] Af $YPAS ol AN 1915 ZAstaL glom,
= Y 9= 87t AGSA S7koke 7 S5 BHEA] £1] ARte
20209 -2,3379] 2o g3t
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O3 3-6. EF VEH| AETD vs. B2 U VA MM o2t |

[ —=—china Ic Market ($B) —e—china IC Production ($B) |

240 1 $223
| 1€ Production Share of China IC Market: 2020-2025F
200 7 2010:10.2% CAGR =9.2%
2020: 15.9%

i} 160 1 2025F: 19.4% s143
ul
120
= $94

2020-2025F

1 69
il : CAGR = 13.7%
$43.2
“ $23.9 22.7
$5.8 $7.9 $8.8 $10.3 $11.2 $13.2 $12.8 5193 $193 $

10 11 12 13 14 15 16 17 18 19 20  25F
il

X2: IC Insights, “China Forecast to Fall Far Short of its “Made in China 2025" Goals for ICs,” https://
www.icinsights.com/news/bulletins/China-Forecast-To-Fall-Far-Short-Of-lts-Made~In-China-2025
~Goals-For-ICs/(ZAL: 2021. 6. 2).
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| B 3-1. 015 7IF 539 Top 5 HEA| 7| |
(el of 22
L2 7189 2020 D= =Y

1 HiSilicon Technologies 8,360 HalA

2 Unisoc 2,286 A

3 SMIC 1,843 oR2ee|

4 GoodixLimited 1,065 A

5 Huahong 961 nREe
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TFAHC R S=A W 719 B 109 A 10%01%= 3 v Hd AlA A
&2 2020 A A AA 2L &2 oF 24%7H4] o1& J1HlA
£ 7 91501 2010 °fF A& FAIE Holi = ol 7HE & 570l
o 23U S5 W L] 2gAR] stolde| 22 Al 420181 °1F &
=7 WL 7|4 AT AR A FEE ark v 53] 20209
=R 2R 7Ido s At stol A itk AW +ESAIE
Aol wet 5 S=A Pl 7|d 0] ASH R GHE o UASA B
< v=e] AAR gl AlfE weAl 2o A Egow Helrh

% 3-7. S HalA 71| AINESS |

(219l ot 22, %)

A U= S/ H2lA AE BRE
100,000 30
90,000 27
80,000 m---0
70,000 - m- 21
60,000 o 18
50,000 15
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30,000 u---

20,000 i I I
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o w o

B s=YAmE stiel malA S
- 23 A AN HeE —@— HiSilicon K23t = WA A MRS

X2 Credit Suisse(2020. 11. 17), p. 15.
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B 3-2. 33 ti=A 71¥e MxE HH

27] necs| DRAM
H|OJE SMIC
A510| SMIC, Huanhong
25t XMC
S{H|0| CXMT
At Ay
A TSMC
24 N GUEES
cl ol
X 27l BHORIZ HiEoR KA,
| 7Y 3-8, 537 22 JIgl ANERE |
(9 et g2, %)
o2l IS 94 MREL| MY HRE
80,000 24
70,000 21
60,000 18
50,000 15
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Xt2: Credit Suisse(2020. 11. 17), p. 15.
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o

b 23 ) ke AES-8-2 20109 30%0A4 20209 2357 20%=

o] He FF WA ARG HOPHL 1% HolFT Yty ¥

I8 3-9.

=32 || IHeca| AMEQE Bsk TSMC vs. SMIC |

(9L 22E =, %)
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22.2% CAGR
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Xt2: Credit Suisse(2020. 11. 17), p. 19.
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XtZ: Credit Suisse(2020. 11. 17), p. 16.
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v Hpo| & A= 3¢ 3d =271QtE A= 24 A& (Interim National

Security Strategy Guidance) & @H5t1, =2 24, 21, AL 7€
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A FAAA A FEAA, o] Al 7HIZ WeE 4= k.
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2UA| Ol At HE7 |
1 12018. 10. 30 | =7IotE Rl JHICC(REA B EERERARAT)
2 | 2019. 5. 15 7ot 5G Huawei At 2 HZAF 3 687HAL
3 | 2019. 6. 24 710t FIHARE Sugon, Higon S 57HAL
4 | 2019. 8. 14 7ias, X 2H™ CGNz} 1 XA & 47HA
. 8. e A UA i, t2IAL & 470AL
5 | 2019. 8. 19 7ot 5G, HHex| Huawei SH2| HIZAL 4670AL
6 | 2019 10. 7 METE Al Hikvisiont Dahua Te?h, iFLYTEK,
QI SenseTime, Megvii S 287HAt
7 | 2020, 5 22 AMEQHZE | Al &, MO[HESE | Qihoo 360, CloudMinds Inc. S
oIH +HARE 2474At
to inii ;
8 | 2020, 7. 20 AEeTE Bloj2, 1A ).(lnjlang Silk Road BGlI, Beijing
oIH Liuhe BGI, KTK Group S 117HAt
9 | 2020. 8. 17 7ot HI=H|, 5G Huawei oli2 AZAL 387HA}

CETC-7, CETC-30, Shanghai Cable
Offshore Engineering & 2471At
11 12020. 12. 18 | =7IotH, 91 | EE, HITX| 2383 DJI, SMICE Z&5t 607HAL
12 | 2021. 1. 14 HE5 =8 UTEbN CNOOC

10 | 2020. 8. 26 =&=251 | ICT, aiMAolE, 2y
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e

CHE7 |
Tianjin Phytiums HIZgH +HZRE
2 YR HASIA 77HAL
HyRIFE HoShineSilicon Industry=

HICH|, B3
o =l BIZS 7

13| 2021. 4.8 =0 AZATE] HHCH|

14 | 2021. 6. 24

Al
15| 2021. 7.9 ol Al, ZEAZHHEL, ICT | Leon TechnologyS HIESH 2370A

3 22t 71y Ay .
A= U.S. Department of Commerce HEAIZ(02 AR press release YHO|X], https://www.commerce.
gov/news/press-releases)S HIEOZ XXt Ha|.

£, m|5t0] EAAAE 2018% TFIRRMA, A3} CFIUSS] thmlt 4

AgE Bl $R71909) B1% A 719 A48 e WEo R B8ET

9tk L 20144 FE7h MEAAY WA £ 748, 20159 BRAE

2025' A 5 o|F WhEA] 71423 g 9io) 921719 M&Ao] 34

o Wit 27] @ AL A AT FRIRE olg2 A4} g
1

SAL QITHE 3-4 H30)

| B 3-4. 339 39l HEA| A4 NS A |
o[ QI Chdd =0F Q1= =X 2t
2014 Ominivision CMOS | Hua Capital Management Ol HZ
Micron Technology mi=e| Tsinghua Unigroup 3|
2015 ISSI oA Uphill Investment Ql= M3
Mattson Technology Azt MH| | Beijing E-Town Capital Ql~ M3

Western Digital Corporation | —HZ2]| Unisplendour Corporation

2016 i i
Aixtron SE 2 x| Fujian Grand Chip
Investment Fund

L
Qb
~
N
fon

o

tsd XIA/=3

=1 o

2017 Lattice Semiconductor maA Canyon Bridge Capital ChEa KIA/25]
Corp. Partners
Qualcomm A Broadcom sy XA/2S
2018 i
Xoerra BIAE 3| UNIC Capital =5)/243)

Management Co.

Xi2: Y995(2021a), p. 8.
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E3] w]=o] CFIUSS] AAFEEHS Z%}5tal 20199 "FIRRMA 7} A3
ofl whet F=719& 3T 27| AES] v Hi=A] 7] Gl gt Qs Al
ik oh e} CFIUSS| A 719 |15 e AARise 545] S3ch 1Y
3-11 ).

| 78 3-11. 0/ BHEX] 719 0l AIE 2429t CFIUS 4lAZi4: £0| |
® oj37|ge| shel whe Zlg ol AT spelzigiel 0j2 HER 2lg ola AlE o
-
i
2015 2016 2017 2018 2019 2020 o

s1271ge) 0= weH 7Y s N & 20 He

2015 2016 2017 2018 2019 2020

Z: 2020 6% 11 7IE
X2 Bloomberg Law(2020. 6. 12), “ANALYSIS: Semiconductors Made CFIUS.”

AR, M vl S AREEA B 71 59704 gk A - 7 =4
FAE S48 =, o] 5 77 REEA| 7] 4ot} AFE sl 2 RH A=
(OFAC: Office of Foreign Assets Control)< 7]&°] SDN-List(Specially
Designated Nationals And Blocked Persons List)& 53 2|AE0] Q2
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HQl E Q19 W Wf AHibsE B vl F871 8] AE FAISgLTE38)
20209 129 OFACE 923 S8AA7} obd & EA7F S84 wet
S AAACZ Y 4 A== Non-SDN Menu-based Sanctions ListE =%
311 1% she] T2 30 & NS-CCMC ListE 371513t o1% 2021
649 3¢ Hlo] & P F= FHPHZ 53 NS-CCMC HAEE NS-CMIC39)
2| AE R AR 7]E 4470 S=1714S SO7=E 478 Flfeblnt. 202149 89
29 o]F m|=R19] o] & 7| Yol gt YA A& TR FAECH, 20224

68 297HA] 7]&] ERSHL E A2 A AF}sfoF et

| =35 20214 68 32 WE 0] KK OFAC NS-CMIC 2JAE 5 w=x) zoint |

71HE =0F
1 Changsha Jingjia Microelectronics Co. Ltd GPU
2 China Electronics Corporation(CEC)40) FPGA, MCU, Analog
3 SMIC omREe|
4 Zhonghang Electronic Measuring Instruments Co. Ltd Y 7|A &H|
5 China Electronics Technology Group Corp. lon Implantor
6 Fujian Torch Electron Technology Co. Ltd. Capacitor
7 Huawei Technologies Co. Ltd. 2| A(HiSilicon)

Xt=: U.S. Department of the Treasury, “Non-SDN Chinese Military-Industrial Complex Companies List,”
https://home.treasury.gov/policy-issues/financial-sanctions/consolidated-sanctions-list/ns-cmic-list
(ZMQ 2021, 11. 27)2 HIEIOR KAt 24 H2|

DL ERRE LY

o3} ol n=2] F= WA 7ol et =EAA, FAAIA, S8AA
7F =L YA, o] 574 A 7ol =3tE o] o] F AL itk ol F

38) SDN-List: HRFEHR AR E LB, CEIEC 5 2527) entity.

39) Chinese Military-Industrial Complex Companies.

40) Huada SemiconductorE H-§3}1 9121, 20184 o] ofl= Hua Hong Semiconductor Ltd. &
A
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a7 A v=9] S5 HEEA| A ] F42 S5 AA| vHeA| A
£ BHA7I== Aol ofytt w|=9] i BHeA| AA| 9] B2l e vheA|
ArQlof =gtE o] ok, vl HEEA] 71459 Fd Aol o], mlS 1d
A Folof A & 4= %ol vl S vl=At AlES ¥ skl dutst
+ 7k, vl S WA A S E A ik ot vl=2 211
S0 BRoHA] Zet A7|&o] tiet S92 /NS 2, S9 A=2Ql vt
TA 719& AAISk=E & £33 52X SKtargeted decoupling)E F7-t
1 QJc
o|& ¥ = = A HA AR 2020 11€14 2021 4€E Alo] H]
2 5G 0]9|9] ME&-E5 Wt 11374, & 6149 @8 439 vl=4t A&
o] igkeo] &5 3171%t HF Stk of7]olls = EEE BHeA| 7} b T 4D
shglol7t 229 5G A AR HIw +E5A412 7HE 583 didol
2h= HollA o] A2 n]=2] HA Z4o] shgflo]2] 5G B A=A 7]l ¢+
Hof th= AS AARITE & WA A 2e S 3k SMICY] 358
e}, ghoF ul= o] A|A HAo] F= REEA| AFY AA|of et EaRekqit
H, v]=9] AR AF= SMIC] 3582 A ¥st=glojoF & Aot 18
U EE1 1 dlolgE 43t vl W2 2016W Lam Rsearch, Applied
Materials, ASMLOIA AHIE 22t SMIC= 2020900 % =9]ofl Zfo|gt
< & Applied Materials, ASML, Lam ResearchollA 71 @2 A&
g3}, SMICS] 2 AARS] 49 3H0]7F 20161 291014 20204 1912
ZAth= A ol9]of vl=29] Qualcomm, Broadcomeo] |t 1174 & s}t
Ql HE wedo] A o] HollA EX, SMICT} vl=2At SHHshA] 5t
nm, 7nm ¥EEA] A% g 5] EoHes vl=g 77 ASMLe] EUV
ZgH]9] Histlo] &2 WA, vlsAE AHlof A &R 71E9] HAA

Mo BN %O
rlo

\n

41) HARIEHHE, 777 —7 2 A~ K 7965 %370, https://www.nikkei.com/article/DGK
KZ077011580W1A021C2FF8000/?type=group#AwAUAgAAND YwMDc20Q(FHA: 2021. 11. 7).
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34 A= S5 s

21

% =8 DUV &g Aok 29 22 )
| 223-12 0z 25 2248 18 SMIC 33Y ¥t HIZ(2016 vs. 2020)

Lam Research(12.11%)

Applied Materials(7.39%)

ASML

Canon'Inc
mm Cadenicé Design
== JCET Group Co
= SVF Holdco UK
- Ajrliquide SA
= Amkor Technology Inc
== Wacker Chemie AG

SMIC

Qualcomm(16.00%).

Huawei(15.10%)

Broadcom I

All:Winner Technology ll
Gigadevice lll
Brite Semiconductor-Inc .
Silicon*Labs s

Himax Technologies-Inc

Silicon Motion-Tech
Texas Instruments—

SMIC, Major Su

Applied Materials(14.25%)

ASML(12.44%)

l Lam Research

. Sino IC Leasing

W KLA corp

Globalwafers

Ml National'Silicon Industry-Group

Toppan Printing
w Axcelis Technologies
== Anji-Micoelectronics Technology Shanghai

Z 20214 3¢ V1=

rs and Customers, 2020

SMIC

Huawei(18.84%)

Qualcomm(s.sz%)l

Broadcom I

on Ssmicnnductor.

Qorvoc IncEl
Toppan Printing*CorLtd
Brite Semiconductor Incess
JCET Group Co’Ltdmm
Tsinghua Unigroup' Comm
Himax Technologies-Inc

X2 Bloomberg Terminal(@AI: 2021. 8. 20) A2E HIZOZ XXt 4.

3. $=2 HiSa} L

To< 228 HIEA i A1E&e] 5%t ARk, F2 58

S

H - HAE - B7]J(ATP) #2000 Hoishes & == ReA] 33501 A

108 - OIF EH=x| THA A%u 22
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A ARPEE HFE, BA HEY A0 AR 9 HF 5
YA AYARRC] 60% o4& AH|skAL Q). S=19] o]t
SR REA] 3380 S gster] sl = v
3t FAE SHes skl et

A WA A2 EAE TEE AS BRE 20149 A|17]

ot
filo
ol
e O

>
o
10
I
o
flo
of

2
18
&
o
53
E

N
flo
‘
E
st

B H=(National Integrated Circuit Industry Investment Fund)E &3]

2009 EHE RH=A] Aol FA. T2y S478 721t obd 2t A7+
L 71 49] FA7HA] st 20149 o] F Ag7H] S5 2= WA 4]
o] jd R&DY A &dh= 52| F Hioll siFsh= F 1,5009] E2& =4 vt
TA Aol FARE Ao EAHE43)

T2y S5 RHeA] Rzl et eiet A gl okl S it
TA19] 84%= o8] &= AZAA7F Tl FAsHAY FAbstar .
Az F=of 71HhE & 7HE 2 oe=2]l SMICE vl=, tivt 3 =9
&2l BE=A] 71GSol HIs) 94 SHolA 3~49 Ak HEA Stk
201595 E 20179704 23 HH=A] Ak g 4 Ip7h AA% 5=
EXAE2 Micron Technology, Western Digital Corporation, Lattice@}
22 = 3 F9 7R 74 Aot AR /EE A1) o)z It
A= ATt ol2gt ARE 145k 20199 S = A7) HlHEE &
3 290 2] F7} A2 A¥3H7| AR, AR F42 20201 A
B2 g oJUAMEEY dglo g A5 V]eS TS IR AlAA =

o 2.:27] 9I8) 20254744 12 4] S FAS oRbgch 40

42) A¥95(2021a), p. 6.

43) https://foreignpolicy.com/2021/02/16/semiconductors-us-china-taiwan-technology-
innovation-competition/(FAY: 2021. 7. 1).

44) https://www.scmp.com/tech/policy/article/3085362/china-has-new-us14-trillion-plan-
seize-worlds-tech-crown-us(84Y: 2021. 7. 1).
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| 33 3-13. kY OE Jiglo] Het T W BED At |

et B3 oz 53

TsmMC SAMSUNG Intel SMIC

14nm
Czn

10nm

@ al= &4
7nm

234
AH):"X-{

5nm
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UO

=
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r>- o

F_u

F_’TA
@c

Xz ¢5(2021b), p. 20.

FAE =Y AR A H=AE AFE 5 e 3ET AAY S

AFET Gk, F3 H BT WHEA] Alzo] BagH 44 AuEFo], Az ]
24 5 A9 BE 84 55 - Fu)S shelo] AEsti ek o] FEE FF
of 2922 oFolet. vl - Z 1+ hAe] A1} Eotnls) Kol A3 ulF

o] S50] Ashdud S=2 4k A7 SHe1AE ARE 927 .
0] @A HFokl Qe WA sEute s e w0 4 - Axe
ol {l BRIt 7leq4lE B3l A 98-S sHAltke S=olAIT A%
AULE AJE], A7IAREAHEY), A5Als & F50] FAkE LE 49 4
o HE=A7E 7] wiEe]l A9 RE 2 ES0] I TS Hfol |l
olof 20204 129 FYBAIT AR oA AR F442 202130 <& 87H
=] T4 AFE 2H%=T F AL A 582 A4 AEE Y
ot Aot F=2 390 SAT A 143k 571 A=A il Ee A
Al ALHIE v 7% ol S AL 71 53] 202199 7]

Z
AH]E AR 10.6% Z715HL, AT 10/4d BEAL, S B - 4
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SARG 713A] A LA0CkE) o HEH, AR $412 20209 49 WE 3
oA "= TFTONA ST I BAE Aelsto] =0l TEE T
b= Ao gt B & WA - JA5ES 7ok It AL FE2 P o
SHuj oA F=+2 2018 EA L NXP 142} 20214 Applied Materials
O] A& WA AH| S} ZARe] YHEZ(KOKUSAI ELECTRIC) AU5+5
SRASHA] okt 22 tiFE mlo] 423 WD Y& WeH e G 712
AOHKIOXIA) Ql-te A= F=50f| o5f] A A] e 0= ASH.

7). 23e] wres] B

FTF 2EA 9AS Sof A 4.73%7F A= BAVES 251 A8 A
<2HEfEER, Dual Circulation) W AF 3 7|&FA'S Fxolk= A84t
FEZHE)A AFATE QAT e A E SHOE o gt d
A AR 2 BAA AR Qulsh, d4l7]s gE Y 7jedilS 59 4
A 714 AFAES Qu)dttt. S92 R&D A& 20258714 Hid
7%% SAste] GAY F7F GAE FHE T2 AT 10719 FE5A Y= A
oAl 7| 2 AT ¥]5S A R&DY 8% o102 FAFAI7| 1A} Jitt. T144¢
571 AL & 2035 7471 3 oA FERE H71E Eoks O A3 AS(AD

o
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@ YA 9 = AFY @ HeA @ HIs G AR vl 71e © I
Fost @ Aol FA], 95 T 71%olth B A 5 15 s A 4l
3 et A A1 ZASE A BE - A Qe A 919t FAI DS ([T —
#) A5 Yokt

. A Qzet 249 e 84

F0) Whe A 419} BaAste] FESof St ZRAEL vlE FUAF
olt}. FAYUE HH F FAFEY 47 Aere] e A5 olx

n{r #H o>
)
&

FZ02 A A B QImeh A 83 Qlxe} A B4 Qluel 1
Qo oS0 TEAL Hhe A Pelolct,

I

| H 3-6. 30| Ay Qmat 1= g |
Ho olmat 8% oimat A1 oimat
S HEYT QIERK5G, A Do Tl K=o
L= =/1= &=
loT, 218 QB §), AVke | ADIS @S, ADIE LR “xﬂxg ot Dol
QAN SUSS TRY, | UZ3 S 20| MEOES | D oo
a1e) - Lo stos et St/ =
SSA S) HOE| X2 ABRISE WSO WEH | T Lo
= LI =,
QIIEH(C|O|E{MIE], olmatE i 7¥|0|=5t Qlmat = i
- - T - Me7lasil olmat 52 mal

ADIEHBLME S)

A= CCID(2020. 6), "hE“#EE & BHIZIRS,, https://www.ccidgroup.com/info/1096/21459. htm(ZA1Y:
2021. 6. 7).

TFAF R 419 1=t FARe] 70 J92 D 5G HIEHA @ A7 54
4@ 1&EE @ UHV 54 @ HolHAIE © A @ A [oT4901H, ol5 3
Fe] 3582 BEAE A4 E ARSIT= oItk CCID(China
Center for Information Industry Development, E® T{EE75= L & R

Jebt= FF 59t F=o] AY A=t Ao 12 43 g FAE A2

45) Industrial Internet of Things, T FEXM.
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XI&: Bloomberg(2020. 5. 20), “China’s Got a New Plan to Overtake the U.S. in Tech,” 2201 XZ(Z{M:
2021. 6. 2).

Al et FA7 AP et FF S5 Y A 8= 358 AL
2 JEH, 72 REA 4] A7 gfiof vheA] S5 2l Higt
2E UL Q= Al R HAlth WAl AvEE, A7RE F371, 771 Al
2, AHY 8 A 2ot 79 HE A B IAF AR 7S ©f
+ HEAR U8 AlELeR A B =7I_EE SloiM 71 Fast A=
Apito 7 Apiokey. webs oo g Mok vieA A - A - A - AlE £
ofM AAE Adedte =7F 22 e FE 248 7Fsdel A K

> o

oI}, AAFEY AANES ST S0l A, WA 22o] ojeYd
thel S3o] sk GAIUF LRAES0] BE ke B S glo

o, =9 BASY F1 2ol Apdo] YT SeHo] Qick
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| T3 3-15. Al Qlmaty m MTH £ MY |
((‘ "\) T m Nt @ oomm
A e = by
5G Networks Charg gs!ato s h|gh speed rail Ultra-| hgh ollage Data Center Al Industrial Internet
S5GAL AL AT®AE T ERM
IIII.IIIII ||||
RF. PMIC Power Power Power Memory CF‘UFGPU Sensor
HE. LENE | HRESH hEESE | HEESH T 23T GRS
Q - é P 7

At=: SEMI China At=(2021), p. 3.
o $39) wheA] Bas A

S =] AAE A= HiA] 4 e V= A%t fEe
A2 AASIAL HE=A] AF o] WiAle} dehe HaL At S92 HheA] A A
A2 o= oFstal W2 A e} A zrt sfelefEo] ofs) Aok 1w
=t v= 5 55 2%, 7lg oA Al H B4, 5= 5 Ve Am
= AE] 2 ARt "It $-E AL Aok 53] ol A H ik 5
gle 7, EDA, 94 TP, e ¥] 5l ke &4 5ol At 3¢, $=<
H]o, ojof| whet F=gH = A=
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1) 37} A

20219 39 "147 570 A2 2 2035 397] B 04 A 2ops
28 Hole] Sk A, F39) oFdel 5T 9 AA AnEgel, 3

& 24, 58 Az 9 A 27]<%, IGBT, MEMS, gt w28 7|, SiC
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Sfef A7ARIE THY 7% ol 58 2 AR 58] 202199 7%
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ofel] T8, 59 A 4137 574 Aol Fo] yhw=A|e} Btste] oj 4]
B0l 842 BEET UL AR A 5E 5 old NS At
Q0

Meto = 202149 M=ol 2HdH A142F 571 AlEl o]

A &

o vlgoz o

o

o

T 5 H S 9 A Al A S diEF o2 AYHiE 4= S Aol
| I 3-7. 13%t 574 A2l vs. 14Xt 57HE AH|Z0| LIEHF BITX| 84 =X I
HE HE | BHE A& =8 9 Zx 20f A& 3 At
R A ESE
2016 13t BN A& HZE(14nm 2Zl) SMIC
(Z=HE 2025) o713 M JCET
HZEHH|(8s 5) NAURA, AMEC § MZI7|Y 84
B MAE HME
(10nm 0|2t HEHHZ22]) 0|29 LHE7AK| 20HAAE,
2021 | 14%t 5704 A= IGBT, MEMS HIZZH|, AKl) SHOZE XA A
Dl AT 2 SHEH| o - Zsth My

SiC, GaN & 3AITH HteA|

A2 ESRATHA(PEHIE2025)85&5E % [2015)282, http://www.gov.cn/zhengee/content/2015-05/19/
content_9784.htm; e ARIFEERZFHIIS & REHI N AEMIF203ETREMRE, http://maww.
gov.cn/xinwen/2021-03/13/content_5592681.htm(2E Xt=Q| ZMA: 2021. 6. 1).

20159 ‘AR 2025 T A BH=A] ZoF F S 54 2ok= e

Al AA, Az, ATP4O) EoFE S22, 20169 "134 5719 571 #8l7]& 9
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A AE oA 14nm 22 3 YA} 14~28nm B FH] - 24 - 7]& - HA
E -7 or A At 35 A5 BRE vk AARE Ad 5|
7k stolAE|Z(8A), SMICHIZ), JCETEIAE, m7]%), NAURACEH),
AMEC(8H]) 5 ol &0k AAA 719E S A& 1ejstd ¥o
SEAZE F3o] T4 570 AE 9 2035 5747] ZH oA AlEHoz A
3 RHEA] Fopoll A A SHE 9l b3S 284 AT 4= =
oJct.

Z 1A S5 =7 A 02 n=9] ths AA RoKEAE, A2
], &) SR A A N - ASE & 2 0R Helth FA|HoR
HreA| AAE 913 EDA &, A71AF T3 AHRIZA(IGBT), [oT9 134
(AD) ¥ AlA] FE=A(MEMS), HIAISE 349 HA1E Beslr] 919t 3D A5
71&, 143E %, 5G/6G 71A1=, UHV £4, [712keh #ast A48 18589
A & BHeA] T 7% - 7|9e ASHoE AL - $4T A oR AT

g},

1

)

2) =27F A B7l S (38 E)

T2 20149 99 2009 29 59 A17] =7HAI2AFTEAF
(BFEERER B 7S, BHEUNS HYshal WHeA] Abjol] F4451ed
o 20194¢ 10 2909 22 +52] A27] BlHEES HHFT AL HlE2]
oA A7) HEE F2 S59 WA A2 Fofo] FFE AL A127]
HHE= S50 WA e AClA woE AZ21E Badshe o H5E A
o= A 20149 "=7HAI AN AT o BEE Alx
FollA 20154 32/28nm ¥4 20204 16/14nm FAHS HHE FPom,
A2 20209¥ SMICS} Hua Honge| ¢ EXE 243

oo

i)

46) Assembly, Test, Packaging.
47) National Integrated Circuit Industry Investment Fund.
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XZ: http:/ /www.xcf.cn/article/90e82b7c60ef11e9bf6f7cd30ac30fda. htmi(ZAML: 2021, 5. 30).

SN RIEA| ko] 5491 Axdy) g A2 7€ SHM

A AFA Y =85 ST =71 REEA| "7 a2 AR, 58713,
ARRIARE, 71}, A7 13, AIAl 9 A7 QIATE B ok 242 W5
¥} Aetsto] givti Ago] FYE WS iste 98-S sk A
= A RS 4ot} =9 B]JH 7} ‘National Guidance Fund 2kl
T E¥% o7k 917190 St

N
e
;

H 3-8, YHE 17| X XA % HIS |

(29 A 22, %)

£t 7 2 S
1 SaRIRIZeYS 52.2 36.46
2 DIIZREHABA 31.9 2229
3 SHAEETA 15.9 11.14
4 SYHUTUSRLHRBHBA 145 1013
5 SROISSATEBA 7.2 5.06
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| 238 25 |

(9 o 2, %)

£xt A 3o S

6 Aoi=d I8 7.2 5.06
7 PAFE3M 18 7.2 5.06
8 7|E} 6.8 4.78
9 fuF LA 58.0 28.84
A 200 100.0

Kt2: http://www.xcf.cn/article/90e82b7c60ef11e9bf6f7cd30ac30fda. htmi(ZAIY: 2021. 5. 30).

A& S0i 17] vl 9] B9 57171 2009 B2E 2/6iA FARRAIRE
o] HA 9|70l FE3F HIzklA 1,000 GE|7F 718 02 EA R0 St
O] HE=A| Atdol 27 Addhe dadol H3it. S WA B slike
@A 77t 3,0009] 7ol @5k 202099 29k} 77} Al SR

3) AR L)

ST UAER AR StolE|AL 71}, HAIR 48719 f1Fe Ades
201949 74 A= A= E3] WA 719 Ftt S/ A 28 A
o HiL Sltt. 20204 F=Aol AE WA 7149 oF 70%7F A&
&G, TPO ZA; 7h4x0}ot S-5A| =t 1 vi7gol] QAR HEeA] 4ol
AR T FAAY § s}l Aes Helh HEAes 20204 74
SMICO] 4143 A2 St B=19] BHeA] H4ksto] digh st A& ¢
T = AR,

SMIC= 20199 7E&5HEAAALNYSEOIA AFHAE dhgt o]%
20209 7€ AFAS T35 ARl . S=2 WA SAtstol
A 8% g2 & o= 7= SMICY] A A7FgollA Al AE7HA]
A=l 7I3E2 & 299 2 AV H| 7152 Al S HiolA SHA7E E i
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4) AIA| A1

Fo FEYL 20204 8Y9 49 T2 A7) JHF] 2 A E AT Eo]
Atdo] 1EA I £ I3 B SA (R TER I Lt SEp R =
FPER A= b i P & et FBGRINEAR, ofst B4, sty IdreS

F3t 714l disl] AA A 52 A3tk A AA A F8A2 AR&D A F
EY A A FE A A XA BT 5 87 BH Hopof| A BlEA] - AZE
o] Akgjol] thgh A Y22 3t Bl BIEA] - AZE]o] AHJ Q] WS 71

w 02 J

b
[
‘o,
)
ol
E

.
o
wn
'
ol
rO
)
al
o
rﬂ:
)
_O|L
rr
ol
1o
=

Al FHEAE AAISIRE.

T2 20209 84E TA= AE7IES RS 7140l His) AlAl A1 52
73t 32 AZo] 28nm oste|al Fg7]7to] 159 o]l HHEA] AFAL
7|92 B2 AR 1097 719 £5A41E HAR. 3= AEFo] 65nm ©]
71730] 154 o<l Bt A 47|92 ZA AR E 537t 719

o7
AEAE WA, o]F 59z AN hwste, 32 A%o] 130nm o5t

o]aL 4 F7IZte] 104E ol Rl HH=A] 7G> A AeFE 29kt 7Y

A7 2T EH 0 7ol disiM e 71 £5H1E 583t FAISHAL o] %

AlE2 10%2 Sh= 5 AF2]Q0 AlA A&7 Fol YA,

48) ATHRERBIRITRIR L= A A BIBCRINA S, http://www.gov.cn/zhengce/zhengceku/
2019-10/15/content_5440223.htm(AAL: 2021. 5. 30).
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| B 3-0, HizH| M9} B3 F39 M22 A XY Uig 2o |

e 71 A g
g2 M=0| 28nm 0[5}0| HH7|Z40]

SX HEEE 1047 ASN o
1543 ool FEElE Anpjoly mame | SN HEFE 1082 Tl A% e

g2 MZEO0| 65nm 0|5t0|11 AY7|Z10] SXI HEEE BHEZE 7| AEME E Aokt
7l 151 O|MQI EMa|Z M|t DT2HE | 0|F 57 BH MISQl 25%0iA &gt ZiA|
ol
i 3|2 MZ0| 130nm O[310|1 AY7(ZH0] | SX}t HE=RE 297t 7 (Y ASME E 5t
: 109 oMl ENs|Z M7t T2HE | 0|F 3E7E2 HE M2 25%0iA Hit ZA|
A_‘1I =77t Hefste ENS=Q MA|, B, Mg, | St ATRH 2437 7Y *E*ﬂ% H 1|6|-j_l
23, HAE 7|0t AZEQ0 7Y 0|% 372 A MIEQ! 25%01A At ZHA|
=77 Yefsts B THEE AA|Qet | SXt HERE 5E7t 7| ASME HASID
ATEQ0 7|H 0|Z0l= M8 10%Z2 7|g ASME Ea
3|2 MZ0| 65nm Oote| 2| g2, H|Z2Z| .
) _ KIMOIIA ALZShE MAME 2XIRH, ARE,
MM 2 3|2 MZEO0| 250nm 0[5}
] _ | 2RI Mg HER, B AAHD EXEE
EATX ZFIXG|Z MAT|H(ZEDAT, 8OIX| MARH] B3 2000| a2 B
lg -”0“11 AHA}7|°‘| Eé}) ouvatl T8 THu of e}
| g2 MEO0| 500nm Olote] 3letE TMSIZ | KIANIA Af2oH= MAME KXY, AREO|
Al @57 ot Mot I7 | HAE 7Y QUM HHH|

>
xe rg OO

|
_ _ RAOIAT AIS3HE A1H] 2 oiol 27t
Hefol= =H TH2 AAI7|Y,
Lt BES B8 BSE SIS e seipior 40k Jletaneyo F8)-
AZEQOl 719 2 47| O, @ B TR
SE, OHILE 5 AU K 2260

AALY |0 AME TH7|X| HIAE 7|
SEDIE A WA E & TBITIX| of= £0U0) CHaH 4T BIA|

K2 ATHEHER BB~ WA= LB E &RV FEREERITALE, http://mww.gov.cn/zhengee/zhengeeku/
2020-12/17/content_5570401.htm(ZA4: 2021. 5. 30)2 HfEfj PSINESEIN

S22 FTSHOLKRIEZ ) 254 AHEHof w5 39 Wil 559
WA AL S dito] £A5A1E HARS 4= S Aozl 243 &
By = S5 U] WA AR 20199 254 S8 259 6309
919KeF 4,310 H)olqict.

= ABFWMEER) 5 371 FA= "H49] 2 A} AT E Qo] A
A2 A3t = Al R0 TRE SRR T SRR I MR~ Il &

49) SWEAAY BAEZE SA9E BE(EARATIETTABINHEOEGEHTR)), A
HAEZ AT EE(GMIRATEAPRBNERRER)), S JAE7 SH71&e3H 2
AE ER(HOFATRBNEABAREAFHER)) A 7142 &FF.
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PLOIBUGEORIGEA) 2 HESITL 5 o4 Q8 WA Al due
9ol A1) Tl 2B chat YA WA hg-2 PASKITE. F5 oAl i
814 EobAv A AR 910 Aol R7718S S5 Rake 2] 2
BES U B9 SABH AHE ATE, IR A 3G
HELR, AR, HBEA, ATERY FFOE SYTAS WAL N
A, AT B AEQA, RAT2 4110) 81 A, BE AARIAIS
EE3c}. A1 717H2 202049 79 27L5E 20304 129 3197HA/Th

F

=

| H 3-10. 29| U= M XY 23 &2 H™ U HIH MY X0| |
UA| H= zQ g
stk SEQ| HITH| =2} AH|AIIC
Ee A Suelz Mg w | Soo) S B P HEsh SR
20201 megoq miojo] nEx wy | Das AN SSoll A MM A £87 A
= = 4= (i - = =
8.4 SRS ot M0 RAD A 45 A O B2 A WA B8
= TE e S 8l WM EO0po| XIAXIS HE
FEIME|2 Al Al ATEQ _
2000, DElE HE X AREH0 710 ASHIZ 2P| Slst TR X7t
Nio| DEY YN FS S | orpxo| o = oispe| &t
ASN| DHEIEHO] 2HE wets| &
1211 o o meo) BHst =50 M) ASK QUEEMO| oA ZHIS o%o|
TERIMS|Z A L ATEQ] A
=7 —E = A= CE L ximsia A ADEQ0] A i3 B 5
2021. t,é._”ﬁ_‘l X|%|% -?-l@' —)F?:, k||—¢— gin (=] glE Jl:i-‘—l' 4—1‘4|0‘| |_|'|:4 |_|'|_1 TEOH EH?_l'
3. 16 i 2RI PR
et £X),52)
THBQUE e HMs|Z 7|9 | TR Al ZEHSIE MY Y AZEY0] Aio|
2021, | = DEME 9 ADEQY0] A} | DEE WM EXS 5 A O T HA| A
3.20 | 2Eg zMsp| st B @7 | J2|U i MM SEIS we 7| MES 9t
ARBloll st £X],59) 7% 73t
) TME A|CH ZITS|2 AR U ATEY0| AAQ
bt pasle muaz A, | e At AR U8 X AZEH0] JY
2021 | DEE g EXIS Qe Mi, = ZXE2 MY
. IOH:”‘ IHE_‘ Exol_ E—J E-||£ 7|g9l = - ol _—| 3’
4.22 X7 27 50) |, ME, W7, HAE 7|0 Cist HOIK| Lo
e H8 7IE 3

A2 BSRATHRHIT AR ERE B L= LS 8 & B THERELEH, http://Mww.gov.cn/zhengee/
content/2020-08/04/content_5532370.htm(ZA: 2021. 5. 30); AR &R WA A= IV S
KR FHSHBERIAE, http://www.gov.cn/zhengee/zhengeeku/2020-12/17/content_5570401.htm
(A 2021, 5. 31); MEE BREE 5 BBATIIER BRI WAER G b & R ORISR,
http://www.gov.cn/zhengce/zhengeeku/2021-03/29/content_5596564.htm(ZAYY: 2021. 5. 31); AT
IFZ SRS R RV SIRE, S E IR TIFE RERIE, http://www.gov.cn/zhengee/
zhengeeku/2021-03/30/content_5596739.htm(ZAL: 2021. 5. 31); FEAREFETWANERME ER AL
EUEZE MEE BRHSBELE(20214F595), http://www.gov.cn/zhengee/zhengeeku/2021-04/26/
content_5602315.htm(ZA4Q: 2021. 5. 31)Z HIEC=Z XAt H2|.
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S ASFVBER) 5 370 F-4= 39 29093 449 229 “SA' 04 dEd
AlE-H 287190l Hidt =& FASHITHE 3-11 1), 7P 2 542
HE=A] 71G0] AAS-HE E71 34 =717 gAIA e 2 AR 1A 87335
R&D 87F FE3foF etk Holoth 3 3] 7142 555H tie-gttt
AL RYA[SIA R, S51et HRiste] = Ulol 557 53] g AAleH =

Ao ANFo A 7A7]% o] 4 o] thA] il o= F154do] A

| H 3-11. 20214 3, 48 MZQU Mg =2 THE L 2%

HI
2

NERUE 27| 28t =24

- $3EZ OPIR, Tt Mhof| HZoZ SEE|0f AT SZHQI HelAs TR 7Y
- TLQ 7S SSoM tiR

- Z30| 2} viK| A U MRS F4

IE
S

rx
Ie
oz
2

A 30~50%2] QI2{2 SiA} 04 Q12{0[0{0F &t
SIAL Ol | - MI=7|Y: 30%
Q- AXY, B, IFIE Y HAET: 40%
- M7/ 50%
QIXH R&D QIS M| Q1242| 15~40% O[A0[0{0F B
RaD |~ HIE7IY: 15~20%(8R1%| Ol5t 15%)
oy |~ MM, 7Y H HAEI|: 15%
- 7| 20%
- MA714: 40%

¢iZt R&D EXIZUS HAASO| £A 2~6% OfA
- H=7|™: 2%

R&D | - m7|x & HAEY|Y: 3%

ATH712 5%, RHI7IY 5%

- MA7IY: 6%

50) E ST EN & Bl e e = R R A= b 5 i & JRes TBGRAEA], http://www.gov.cn/
zhengce/content/2020-08/04/content_5532370.htm(FA4L: 2021. 5. 30).

51) AT B WA B = L S R & R A RIBCRNIA, http://www.gov.cn/zhengce/
zhengceku/2020-12/17/content_5570401.htm(ZAA: 2021. 5. 31).

52) WIBGH ¥R EE B BRRT SRR = R RO . & it I RBGRINEA, http://www.
gov.cn/zhengce/zhengceku/2021-03/29/content_5596564.htm(BAY: 2021. 5. 31).

53) RTFAIFEZAM I BRI R B 8T H, AR V& B TR REERIBEA] hetp://www.
gov.cn/zhengee/zhengceku/2021-03/30/content_5596739.htm(FML: 2021. 5. 31).

54) e N\FALIE TAVRISEIGE B A RIS MG E5R S RRASQ0214:5E95), http://www.
gov.cn/zhengee/zhengceku/2021-04/26/content_5602315.htm(FMY: 2021. 5. 31).
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| 2311 25 |

=0f HERUE 27| 28t =24

=

- Sy IC TR 7120 Tt SYEQ! P #ei2 29

— —Jd=

- R&D, & E= MiZet 0] ST0M 2 58712 S2UE S5 =R

RIARHAR
- EH|, A, 7IE Y EHIAE 71 EHA B
- Wi Ha 8
=5 mEsl2 - (1) M5 DR U FPGA & () H2a| & (3) ADIE HA () A, S,
M7 2OF | AISA Y HOH (5) EDA, P 2 A A&
S ME, e b .
Ao |- ORBOI i R0 XIS BIE0I 24 30-60%

Nz RTFESR R EBERAER R i VIR E, RS SHIE TIFERERAEH, http://www.gov.cn/
zhengce/zhengceku/2021-03/30/content_5596739.htm; HEARKEMETUANER(LE ERREREE
EER ERH S EBLE(20219F595), http://www.gov.cn/zhengee/zhengeeku/2021-04/26/content_
5602315.htm(ZE At=29| ZM: 2021, 6. 1)E HIZOZ XXt A2,

A =2 HFt FES B T A vEA| R 23R 949
F S efstal Qe vl=2 S8 Al, FAAA, S84 528 529
AN DA% TR E sl 7|4 D5 25K tech-decoupling) A F

SR Ut ERt 6 8 1| L2 T A FAdol ShA Qjal /ot -

Fedt 24T A A9E v S5 WA A9 v E A
Hed, 94 A7, ATP, HAA] REA] ABAte] leiAE oln] 228 Ak JF
of S0& A& Hlt}, o= 20154 o]F € 132} 571d A=o] ut=t
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A7) MHE So] FUHY Ao S44d 2ATaL & 5 ek A
STHATE AR Yo Y2 Zobg Ao RHE ALl =
3 A=) g2ol 7R & = ot 7o vj=9] 152 HA7H 9
oHa, 20219 Aj=o] 142} 570d AlZo] /=4, 20199 e #|27] ¥
HEZ FAEY, 45 AlA slE7H] Foizle 7Rt S50l FF- 59 il
7 A A - Agr] - Al ok A=A 7] 22 4 ASAE 2
£

T2y 2 vl =2 Hd A 71e | 71 A0l dish AAlE
SPole FAIE LR, F=o] AR deitew 549 § 142 571
Yoo Fxz A VleS A oE AT Aol B deth &
3] FZ HEA A2 ZlesE AV YR EorA 24 SHEAME Sl
A AFoE = = 2ol ok v Tobd, ARAREE WAl &
A SFF0NA 29d FF- Doz yopd o ¢l

S WA AR o] AR el 458 = gle f/lezE IA A A
Al Gu] gFH A H=T AR F Y] B2 R OHRIE S
ATk, SMIC ARoll A Bt AA= vl=o] tfS A7 F =] RE=A] A5 2
S AGAIZIAL AR, F=ro] HHidt TR Etotal A 4 A
o]l AJE0A] xRt et ZEARI o= 2R RHEA 35 Ate] 23
@Al Aot A WA AR AT S ARE 22 719, 591 1l

St vlae] Y E BEY 745 A9 BP0

)
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Eu)
2
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i

Hl
H
P
B
30
I
F{

AZ BEsH ot ol FHol SR WEA PA5ES L AL
b5 Belt, o R E Fao] 2 WA AnlAge Agwke o vt

540] Ak AL olget
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| B 3-12. SR S3UY HEXIH(choke-point) |
(9 %)
o N - 0= | 3=
38 H|E Fe= | HRE xog  mog
HAE EDA & siiAl |P 0=, 98 % 74 3
HIZ= M 23] HEER|(<10nm) CHEk 92 0 0
(Fabs) W22 YR o= 44 5 14
Crystal growing furnaces = 100 0
Q0| HIZ=EH]| .
i Wafer bonders and aligners | @AEZ|0f| 83 5
(Wafer manufacturing Crvstal rR— o 0
and handling tools) rysal machining o0
Wafer handling tools 88 6 1
_ Spin coating tools 100 0 0
SZ | o "
(- Tube diffusion and deposition 84 a 31
tools o
X8, 71 &
(Assembly & Dicing tools 85 2 8.6
packaging tools)
Resist processing tools 96 1 4
[Pl <] EUV resists 90 0
(Lithography tools) EUV photolithography tools == | 100 0
EUV laser amplifiers and mirrors = 100 0

Xi=: CSET(2021. 1), “The Semiconductor Supply Chain: Assessing National Competitiveness’S HIZCZ Xkt

Y.
| E 3-13. 33 = BH7I”O| AN HRs |
(2 %)
ol AH|7|H 3= 7|
= Applied L KLA | T
AsmL | “PPred ) tam OKYO o reen’ AMEC NAURA | ACM
Materials |Research| Tencor | Electron
Deposition 44 19 10 1.1 0.9 0.1
Lithography 83
Etch 18 45 28 1.1 0.8
P
rocess 5 1 54
Control
Material
18 34 24 10 0.7 0.8 0.6
Removal/Clean
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| 2313 24

(21 %)
o FH|7|H = HH7|¢
= Applied | L KLA | T
AsML | “PPIed T mam OKYO o reen AMEC NAURA | ACM
Materials |Research| Tencor | Electron
Fab 5
Automation
Photoreslst 91 6
Processing
CMP 66
RTP 40 20 4 1.7
lon Implant 60
Wafer L.evel 14
Packaging
Xf=: Credit Suisse(2020. 11. 17), p. 18
o|F HIF O F=9| BHA| 4ty A Y M-S Qoo [ 3-14]19
2t} olv] AAYE ZEE BEeA| AA 2okt £5F(ATP) &oF, 181 4
i 14nm olde] YA 38L& AlQstd, T2 vHeA| AR AH|
714 o RE0 2 2sy] gEo] Bk Eak vk s 249l 9
o|nY ALE FH7UEY APFHFEZ 3% PRI E HEAR1 ZAR] o

9] Shin-Etsu(30%), SUMCO(Q27%), 9+l GlobalWafers(18%), =42

Siltronic(15%), $F=+2] SK Siltron(10%) S-°] A<ts

ol

N gl

| H 3-14. 5309 HIEA MY U HY |
5 LY
MEIE i
3320t B GE i
Catch-up
7tsy
HiSilicon
- o 135 Goodix TIYEHO| 7ty J2 20F
A& Omnivision (U ST} 2H)
Phytium
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| 2314 22 I

54 LY
A =2
23y/20} C;tthJ— LT Bl
754
B X ~ Big 3(Synopsys, Cadence,
)iz Mentor) X|HH
EDA tools g i 14.5
Oo x =
5 & HuadaEmpyrean Y risde =M
P A VeriSilicon RISC-V
T S| 14.5
- H
AT X e 0}Z RIM(ASML EUV ZH)
WaferFab
e HE x| 13.5 SMIC 0[] 14nm OJAt A&l T
o © sy SMIC Huahong MY B9
FCH U 145
X _ - Oj= HIxH
- i A
° 48 MEA 135 NAURA AMEC, 53| $338 iz il
A HE SMEE 4= HR
AT} A HH HITHIES HQUSt AXY JHL
14.5 758 EM(REs 529 4F)
Wafer Rk i /UG Ahio] T3 A
RIMICH AXHSIC, GaN) EE EXt
135 3% MES M
ATP ET, Tongf
© gy JCET TN oo xiant 2181, ool wey

R KA 2A,

_'_4

A 2Qle ARFE e BAgolt, S5 I ARFER &
ket A7 71e70d 2ol Aoe JAAAR EAl=
71% QPgsto] Avgrh= v it} PgA & 2] Avfshy FA Aol €
oA A HHeA] 7]1gEol AAPAst EAI T st FAEAE FA =
ok tEA QD AR7F 20219 3HAEE JSHiU T e 7 JekR U 1E
YMTC7F HEZA] w2 2] Fite] FHThe Fie Bol Ut AAl=
AROA AES B7 )= A 29Tt ol 71&-2 /I RA| Tt Ak $it

1
24
i
o,
~N,
29
)
ofx

Ol
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S8 Avjz AESHA BRE S AR YMTCY B8l
HohqU e A3 20219 79 3 FREA Ao Stk 20219
119 @4 Fshgu1gol Lejuhet 180 B2 7hs Aol Lo ke,

ol TR 23] Wit 547149 FEi7t obd elidE FAlsk= 1
719E 3 oAl S HEeA] AMA S S E AT A 220 A
7} s Ao ' Held:, o]Zlo] gkl jtth o] S 7 AAe7 d5 4
- FE HEEA A S0l HAPE e 4 - AsHAL Tkl S5

SiAE 4= Qi o] Hho ke A FLo] R A A S/0] 20219 & &
2% 9o got= AI=o g g SRERAIRE A A Z(HSMC) A, 55 Hf
< o] B+ R&D HFo| W =9 BEeA| AA(W= 16.4%, EU 15.3%,
iRt 10.3%, = 8.3%),50) Snm IRt P o} BHA| AJAkS 913t A4 7] &<l
GAA (Gate All Around) E317F A&3St H57) S BF HH FEO] HiLA|

Zle7/id 9 AR SA4o] Al 45T+ /e HolE:

[\

55) https://www.chosun.com/economy/tech_it/2020/09/04/KGWWANXNQFDP7IUTR3SEW
6ZM3E/(AAY: 2021. 7. 1).

56) SIA, “2020 State of the U.S. Semiconductor Industry,” p. 11.

57) https://www.patentsight.com/en/ip-analytics-blog/sonys-acquisition-of-gate-all-around-
gaa-transistor-patents-from-intel(A4Y: 2021. 7. 1).
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1. M2

£ A2 HEHND B4 E8dte] 228 WA 337 IS 245kl
MRS EEUT HIEYE 242 B4 ARl FAIES] AE =4S
A7 eR Hefsial BsH ¢E Sl ARl BA|9] S A=A i
HojEr), & 42 F8 W] 7149 A= #A o] tigt fIEHZE A Eot
of714 A= FAE 57 7190] ofd 7|2 g S FiskaL ofE 7]
Aol S drfisteAE vttt

ol HEYL 242 vF 53 v=e] 3¢ AEFH] 4 =
A HE=A] A4S 35T 240l -85 82 5 At 53] 15t wiAl
= &0 g R ATEE 7 7|99 S8k T2 S5 Al H
8 FLA ol A ZH YA (framework)E 28] FATO=H

719) 71 B 50| 7Hs3iths o] At T 7|9 AR Thsto] 2
o

|0

il
M 2 EAZ U EYAE ZAIS ke o] AR 9L & o Alet £A4=
Aol Zr 71499 w7 S4A(between centrality)® A2 F44(degree
centrality)S 41} w7 442 3FGNA A TFA=A 7149
A A3 B4 719do] S SEARA 719 149 AHE ololF=
IS Tt A7t 29 255 AT 7192 3a0elA 83t AXE
AR & = Qlt}. A4 SA4E 574 7190] drhv B2 713 2184

/A BAE DI A=AE 7hsshe ARER "RV R 58014 ST
A



EQA 240 Z-&d dlold 9 AT tigl] w=2fstal A3 dolA = &4

_]
A3E HolET) A4HANE 2B} AL ATT
2. Hjoje A EHEH

7}, HolE

w40] 23t HlolEli= EikonollA f&2 AlEsH= 714 tlolElE &85t
o]FolZlt}. Eikon A AlA A 719 E& Bl 7199 HARE 434
AgskaL Ak E3] 2+ 71949l 54, £ (revenue) 5 712 FEE= =8, T
w22} g S FAlste] 5 9 HIEYA £4E 7oA siET dE
S0l A= 2517 714 0B R E S &2 A2 E skl 9974 7
Aol AE-L Trfjsks Ao=Z Uehdt}58) o, EikonollA] Hojf o]=gt 7]
AZE A TAZE FA3] HE S HoiFA] £ 7heAE EAgiths A
< A5l = 2871 AUk A BA] gt Gullo|EZE & skA o] Foi =7
7] fiiof -9-of wetM = 5~61 M| A WAL 7Y HT dFoR 5
E5]7]E gtk

wehA 2 BAL 7P 229 7197t HEYAE HojEt|Rike X2
5~617H9] Z& UEhi= Zlolehal B Zlo] e Zoltt. EFF o] 23t o
olE|o] EA o & 5l FFHALY 7| VEYIAE AR FEH= A 9

58) ¥ TAN = S3tE Al EE A BAES B4 dBel 2714 Bt
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| T3 4-1. WER| THY X2 7[90) o |

ZH|(equipment) A7 Y HZ(Design/Manufacture) ZC2|(foundry)

s $45

$4429
Q2 - m
:
$2,198%
2
ASE GROUP $182q

EDA AZEQIN oji=2l/ F-1|*E
ot

Z M NA 13671 £Q BEH 7|go] 20184 THEY J|E.
X2 Van Hezewijk(2020), “China’s Position in the Global Semiconductor Value Chain,” 2201 XtZ(ZAQ:
2021. 10. 5).

HA JIE A ] AJAke] A2 YidTH=9] ASML, ¥E.9] Tokyo Electron
152 oj&to|= HElojZ| A=, HBMA] Fo] F A2 AATIL U
& 4= Uk =Y E ARl A L AlE B2 9] A/d ARt SK
told A T3 vj59] QIE, 3, nlo]2E, BREF 50| AMdS FEskL
Ue A0 = YT SEA|RE A AR} SKeto|HA0] 9= H k2] Hie
Al Aitol F A FhskaL L 9, EH 5 H=7|d2 v 2] BHeA]
AA] HASSHL U2 AN Bart v B R REeA A 2E Fst
= e8] FEO F9 TSMC(Taiwan Semiconductor Manufacturing
Corp.), UMC(United Microelectronics Corporation) 5 He74dE°] %
AlE Bk A 330 AH 57192 & 2AHS S8 WA Eokes 7R
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| 2% 5-6. 323 YK BSY +5-42R |

(S %)
0.1 - 1.0
%0 T oo It Ho B MES Ty 22 RS 28.9 169119 228
7|t 50.4 18.5 1:3°11.7° 7.8
, . 03 14
?o E/TAEH| l4‘4 70.7 8523131
i =zt M 51.3 10801 177, 54 97
e HBHE oy 76.7 42 96
AOHHESY | 87.1 Tz a3
NTWES T 2|2 lojm 38.6 140142 1656
ETITE S T|EL HEAREA -S| FUEEEI 7.3 w1 > g2
wl 7|E ARSI H-CIATA]E B 0.9 woar  2.8° 102
ﬁ [Sll=1=gy | ?Z 386 18’ 74227 87 189
o EURAE [TSEAN, 120105 4.7 332
= TR HERRE 2 632 8.7
4 7IEk sl e ORBION g 20 267 98
il o2 8792 495 05 309
< HRE ZYHRR(Z2MAY HEZ2) B 30.1 1405945 188 11 232
THATWWMHE |2 2|2 x| mﬁ 50.3 45021077745 8.8
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= B CHet £3 HIEH U= 7|E}

Na: HY £9 SAS 7IRIC= XAt 2.

SPA AuE Hiel o] BHeA)] 282570l S0l AA|she HIgel AHE
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& S-Euete] tiAlA WA 202 5929 22QlH| o] FolA FHo=
20| 4129 2Ett. 329 £E7H] FAW F 5809 FH = F=9
AIA BHA] 29 61.4%F AFAIRI.

oA T= T2zl WA &2 AFAoR ER6IM WA 24 &
opd= v¥wd Rt et [E 5-8]A He Hie} o] wiie] BIEA &

o] = TF L2 FFE0NA 72%F ARTE AIAF HHEA 2 B

© HFE SYANZATIA AW 85.5%% AA| = SF o2 v
A $E2 o] F F50] tiFS AAE & ¢ vk A shollA A E%
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| E 5-8. 2020 S2} £B0=20 HHER

(T =21, %)

=3 =9 HIS

HZ22| =X 42,227,238,786 72.0

ZRE] SUXMYR|(TZMAC} HEES) 7,924,491,134 13.6
7Bt HXS|Z B 3,758,778,943 6.4
A 1,021,288,515 1.7
HSEEH| 908,454,309 1.5

7Bt FHEARI R -2 726,613,118 1.2
BICH| MEE B 2F 587,042,622 1.0
EHMX|IAH 470,831,270 0.8

2|2 flojy 340,447,191 0.6

7|E} IHHAXIER-CIATFZ|E 234,321,335 0.4
7|Et 226,191,517 0.4

sojlel= 119,136,163 0.2

ZEEH| 56,356,142 0.1

Q01 MZ=ZEH| 29,602,408 0.1
Ofg2a 13,984,979 0.0

sz HrHEE 28,831 0.0
A 58,644,707,263 100.0

X2 DAY 29 SAZ OB KR K.

2) Bt=A &4 &

(3 5-9]+= 20209 ¥H=A] £279] $&553%S UEhdt 24 5 94
o] 1915 AXehch HA &4 £EH 1009 64T 29 33.4%(33
5,8009F 22 E AAgI). 291 HIERH O R 16.6%E A5t
169 6,9009F 2|t} S5 HIEH O 29| 24 £
oyt HEH O R X&3 7 ¥k 7|PEY Solo] A HES

ujolct. 3¢ 4=

A=
E

=

S

[e3]
=

rlo

= ¥[S0 & A T

X]—Z] 0}7]

Z A2 OiTte & 10.4%(10Y 539 23, 49%= vj=

02 8.0%Z AA 511l 597 YE O & 6.4%= AA|5H 1 o] 57 S

skl % A9 107 7Hso] A7) A7
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H 5-9. 2020 Ht=X| A% +=F

(29 =2, %)

2} = HIZ
== 3,357,872,840 334
HIEZ 1,669,461,090 16.6
CHEE 1,050,984,160 10.4
o= 805,686,583 8.0
U= 647,504,109 6.4
PL 374,589,366 3.7
23 250,303,169 2.5
Qe 216,331,939 2.2
QIEELf|AlOF 158,491,418 1.6
Eli= 143,200,539 1.4
A 10,060,258,261 86.2

Mz MY £ SAE JIEHe= XAt A

[ 5-1012 20209 = &4 = & 10 F5Folot. A &4

5 9ol

A 7P 2 S-S AAthe F52 1CE Bl=nd Y o= A HHeA] 24

£9] 25.2%5 AR 2¢= WIERI=

go]Z & 14.0%= AFA|5FaL CMP

WHEF HEZE 242} 11.5%, 9.2%E AR A9 10d) &5=0] 4|

£9] 84.9%F ARGt

| H 5-10, 20204 100 45 N9 4% B= |
(el =2, %)
== = HIS
IC8 2|=m2|(Leadframe) 2,538,666,098 25.2
#i721Q1= E|0|Z(Back Grind Tape) 1,403,906,079 14.0
CMP THE 1,160,694,802 1.5
CMP ZH 930,070,067 9.2
A2|2 o|m(Silicon Wafer) 878,323,044 8.7
CHO|2EZE(Die Bonding Film) 388,542,129 3.9
CZ22242HDCS) 363,842,770 3.6
H5% SN AAFE D SH=HE0| IA| - 167



E 5-10. A%

(T =21, %)

=28 = HIS

Y20/ EFIAI Target) 323,889,380 3.2
{7 |X| 7|8 ME= 282,534,695 2.8
Eg210|0{(Bonding Wire) 266,125,001 2.6
2% 8,536,594,065 84.9

Mz BME R SAES JIECR XA Ay

[C1¥ 5-712 109 &A1) =7Pd

ES Holt} BheA AR 97} SALSH

-
R

Zol

o SZ0] Aot
1 H)%0] AL Q. vk Wl
Ho] 27 Lehhs o] St

I 5-7. 100 AXf 4

A=z
T=

(o]
AL

oA due
A% F

842420203 7|E

Agield] ) St 23
Fo] et 52wl 5 o) o
1, 2 AL 599 B EG E) Ao it AR %

= g otk 52

e

SR R

FASH 2o &

(Sl %)

U220/ EZNA Target) 144 19.6 7528 16,0 10.3 296
09 /28
tgzz42Kpcs) 1189 81.6
16
SEAR/CIZRRHZHDCS) 118 455 5.6 15.2 141
0.1
A2|2 9oIT(Sillicon Wafer) 147 386 14 17.6 15.5
CMP T/t BiME B3] 470 46.6 6.0325.6 28.1
1.9 07
CMP HE 9.2 16.5 13.0 41.3
1.5
#3301 E|O|Z(Back Grind Tape) 4.5 286 44 298 24.7
1.6
IC 2|=1#|%(Leadframe) 1.00716.3 9422 151 | 54.4
0 10 20 30 40 50 60 70 8 90
= 5= ot £3 HIEL =02 7|Et
A Y B SAE 718102 XA 2,
168 - 0= S A 2o 224 Z2Y MM
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o, @2 weA) Ajle 2ud TET 7= Ay W7

A g5 WA Abe) 529 dAE WAL Thelely] A Bt ut
54 QA5 o9 A} £S wA AHE B a7} k. ol ¥HER] XA}
ERAE F7HAolng, 27 Wl GE7} SR Aol RelgE o]
olA L Q7] WO}, B3] AbdARel Po] EF YA ThRAT|gL
7191 Fefo] uje- W] W), GVCe] A SIA|o] wet kA meegol
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Rz sEeEes(@MA: 2021, 7. 1).
(1% 5-8lolA] B v} Zo] g1 wheA] 7]10] a9] BAl YEHOR
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S} A0 Wokth 8K §-8) BheA] 7] dEe] Faol e
2 9% FAS AFH, 1 29} A A ngiso] 71w PuE3e) £
slz F%0To] £59o0] /1 Wk FFORY FAE (15 2 FRE o]
o3 9lont 20144 olF EolAlt HEoRe] BAE Skt gl
IeIA B uiet Zo] B =] Z19EY HYAHEAHEDDE A
g 33 2 ve] FHol Uk R ESGA, DY 5 vzl
ol 715874 L FFI@AY, HAE) Robe FHOE ARE FEL
9o, A A1) ZA] th(Time to Marke}S 92 12 W2 )22
WAL ek, vFo e 4R ARAY £ Sgoka Ux
A4 AAW1& AS 240 RD AlE] Y Aok Ik v5o] it
SREe] F4 571 @A) 1 BE v AL BAE A, Syt o)
A910) 1% 571 WA & gk
8|3 hER) A4 2 A2 Bobg Gt FANAY|YSE N
71902 whet sle) Bk sk Sick. hEA) Tl 24 9 g oA
R AIA] Akl 93t FYYAR 2250] YIrt. ol M=
A AZ71&0) B LU R4S I R0 A7 08 ALstel
Y BHAAE 7551 U] ok, webA] WiEA] 244719o] R
£ shfsb) e, A7) @ AuGAE shele] A i Hee, Fels
A 9%, DR Fa, SE wd WY 2T FSHE Aok
CheoE R0 710 AN Auue, S4 AL B, 5 U
WSS QA AT 22 MEA PUAYS 24 B gom, Sl
715 9 3h4o] ofo] Hejo] o] 2= Wk A4 3 ARE T W=
ZAAE PSR Al AL $3 WA T4 UHAYE 913 A0 o
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ol A% SR WHEA| 4% SuAL A HRAED)} 42 Sk
Bt 5% PARTE 2A AdsHe ke 25 = Zolc. s Al
A 0] WA AL B R B4 U 5 chistS o) SE st
SAH AL FORMN, $50] A B7ISHe S Hol T k. e
o) BHEA] AT} HLEAES S S, S0 WhEA] A - 5 -
Agu] Bopo] $%o0] Solubs £5 SUATES Z|Hhe 4 k. weba) o @

AR UHEA AR, 5, ) AS AFH o s S5 el

—_

| J7 5-9. 3 HIEA| 7|19 BHel MAIE B |
AR HIEA| MAE SKolOHA H=R| MAHY
gt gt
GRS —} |2
OI5, aHd, =) (o1, 3%, 82)
== 02 = i
LR “PA: D H, £33 a9l R&D 7%
. Alok We e e -3 534 )
ey - 0= 5m =] « QAJ: IRE2|(SKHynix « 0|Z: R&D MIEf
% = AAE IC) - O|£2/0F: R&D M}
+ 4510 R&AD HIE] - ALSA: R&D AMIE] + CH2il: QIS A

oAz

X2 KA R

SKstold A0 vt A BAAE2 20219 108 A =t o] E B 5
= 94 9S40l 27l AAE SR Aok B ol s 87, F

= thdlo] 7 AtAR o 2 54 Zloft. 200649 A4k 7HAIRE S -4
TAL AR SKatolUA HA D AYAIEFQ] oF 50%S X}A|51], 2] YA
HAl AFoz EA5t7 9t ©2o] 201089 AR Hitech At} T2H
FSIARE: Ao AEetogH], SKotolH A S92 HHeA| Hofx A
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3BHTA) - T3 I PAAAE ZEA =T ol = QIS e W
EARRE] WS thE AE5H| HUAL, § Yot S5 WA TS
SaA7= A0S 7R S AAHEEA 7 U EUA s
7HAE Aolrt. 2018\olli= AFRIARI SKsto|HAA|AHIOOA(SK hynix
system IC (Wuxi) Co., Ltd)7} $-Alof| ot2=2] 34 AEstal A|AH bt
LA 9] B4R =5l QU o2 4] SAl= SKeto|H AT} Hie] ¢ H]
H 225 oke-Ee S WA AUAY A Hom R4 SA0l= SKat
oY A7} 20144 RH=eA| 54 AAAPHIS AHYsto], HEEHA K -85
3 Z(MCP: Multi Chip Package)?] 35732 4o}l QJc}. ESH SKslo]
Has WESTA £374 AlFY] HESY IC MY dF=2 ] 98] vl
= 9 o]gZjo} 5] R&D AlElE Asto] 25kl Itk 2020 SKste]H A
F= thllof] = o] WEEIA] 9 SSD AFYH o] gefo] ?l4s
= AlZ AZ3. 20219 108 @A 870 =7+ 5 770 710l A §E=R AL
£ igton, S50 =R upAu 59le 7]tk Al Stk
WA AR EQE B WA ALY & e 3 ARoIA B
e B, 9h=o] BHEA)] A2 &2 i FE i 2lo] 1, 202049 FA) 7F
ol #&Eohe F7he AT F=olH, Ao 85, HIEY, v, divt, 2
2d ol it A ool A= AAE v BEeA| £3589 w717 A
7} 71 Eol BAEo] gleu®g o]F &8 & Q= AolH 7 HHAlE
=] iS5 AAISHAL Sl =0l o] fo]w 75A]2lE Eof A g=
7F 184 Aol E 528 &l FZYAPT)= vHrEstaL, 2SAIE
= @A 7|40l EE, o' JE, A3 7E & TR S04
i WA =8 AR of &0 ANEE 2HIA, T4 AEE H PC Y
A, B3 1T A 0] =2 H x| AE2 AeHstal Ut
T o s 30l HeA| &2 ©ol stal e, ol i 5

2 A5ESR YArE GPols, ARTAN YN T FHAYL B8

172 - OIS EH=r A 280 22 S5 MH



3] gist Ao woet

HEHOR BHEA] S2o] B o] 9 AX| AR AntEE Ul bd
34 508 APt 58(Captive Marken®] 719} o] 5] wjo]
o mlZo o] BEA £ F) WS HEstel AR Sece)
SEHAIE, 44 0T T SIet Flols A7) S0 popgct,

geko 2t @A) thet PC 9 A1 979 DY wE S0l AL ik 3714 ¢
A 5255 9lck. Welgol =] 1717 AL olel Jiof glol, gl
A 9ol 7k Ae)E BAIBS 534S 918 SE5t ek

| T2 5-10. 32 wEd| Jigiol B 4 4 |
L2jm o=
(7188 (17148, OIS010128, ZZICT7IYE)
CHot ) 23
DUREXYE, el (E=8 348
M U PCRAIR)
0|2 =
(HOIEHMIEIS, ZRERS) (ADEE, PC,
Jhel 20f BX| 2 7/%8)
Z ZILE] A WEOZ 2020 £5%H 29|
X}E_ X‘IX} xr)d

A B A 599 49 Ho) £YFL Folx, Ik ok, Y

o=, 7R R, dEo]A|of oltt. F=roll A o] =2 A FEol A AL,
SKatolH 2 5 AR T2 HRloA =22 £Este 7194 F9017] i

_4

olc}. Thute] A% T el 71909 shese giekg, w3 ) Thet i1
QA HEHAE 5 PHOR $2513 k. YRORHHE BAG 1%

uh A, A=A, AHREA, fol¥ 24 & skl A

MY A AAFH St=FR| THH| « 173



=] 6= AR 2" TFOIA H 7Rset flolH HHAlES e
2 sk Aoy rl=H4t CPU, GPU, DSP 5 A|AH] BEEAE S=9Jskar Qlrt.

| 2% 5-11. 32 weA| Jiel) 38 49 8 |
243[0]A|o} 53
(7 |215) (W7 182, SRS o4 & SKH 2i52)
e - Chet
(MRc2IPEs, K5e) H=AE (I2C2IPErs, DURS,

EBL7 FHAHAE)

0l= U=
(CPU, GPU, DSP, AMQAEI I2CR|S) (SAB, XY, MR, 0[HAK)

7T BIEE A WEORZ 2020 4 29,
WEHISON RIS

o wEd $3Y Ha3 B4

D) 3% 2239 3ot 39

olfl oAz A A RIeA|S] &0 ZAA f-EluEt REEA
TEY A0 s AL de 2 AolA v 3 HAa

H o
2ol A % 270 Az Ak FFYol oIA KA B 33
o] o} YA 4 Q= 291 oulglch

@ bR o]4: 9] WHEA] A1) 2|23 F 7P A B2 Ro] H

(o)
°
A ol4r9l Q| ARTole), B3] 92o] A9 Y 2477} Fbg =1m)
B3 o] WA Y34l 2 ik Hut opje} v% WY Ao Qg
29 F7to] WA B At 64 Fas a%lolH, B BA|R oI5t 8
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3o Q1= YRS Aol T3 98 Rl M Fk
@ 22 WA Ao By P F2 vhEa] Ao glol

=
Am
ox,

Aol et =3 -2 A A3 29107 ARGttt FA A 22 &
=4 ARl 2A gt =7 AIAIAPE H3-E&2] 65% o182 AL Sl 7
< 3 5501 5071 ol EAT. 53] REA] 42 A=) 7]&= <13 o
2 229 7|4 S0l FH&okl S5k FHlz 7RIS 3L e &
g 71holut UEte] 7leo] F500 tit Aol =2 Zo] E4oltt. ol59]

AP A2 WA S 9% o] Mo Qe 8 FUIE YL H
AR Q= AFgto|th ASMLO] AAKSET Q= BUV A= 714 1.2 AH|
2t S QUek oA AR A o] QlojA e APE = 7ket 7ol &
Slelo] QlE A2 ERIT 5= ATt doping, process control & 237 A4
AFJ-& mj=to] A3}l Q13 photoresist processing 5 1271 AHl= d&
o] AEstil 9low, EUV & 370 AHl= vEgHt=S 2ot EU7F Akeshal
et BE=A| A7) AFFolA] Photoresist, photomask &

2 Y2o] dEstar
Q11 Silicon wafers Packaging substratess= Y3} tjqlo], Specialty
Gast= EUZF A HEsta glek. o714 Qe e A3t 719lo] St
T 9= ofol FHAIL 22 719000 AAE 7k 4= gl 4] o] o] <
A & B elaaz 2ee 4
@ FekaA] F35 o] Higt Tt &k ShojlA= HHeA] 173l 2419
2 olet RN BANTE T vhEA] A7) B3] the 33Y 2
w4 9o} AR NhEA] TRAH ) A 0)3o] PZElo] 3 DRAM
o] A& gheto] Fatal vk EDAE RH=A] A9 1T, B4k A5
02 8jFx 0|5, v]5o] Zw WIEA ARl EDAZ AEa gk
wHEA] Fol WA 290) HASIZE ASHE PE o] Frst
Itk o] of 21| $-2] §HEA| 7|91 50| ArjH o efEsli gl Hopol]
ol Flaaw R oy AA S5 F=5olu Iz QIR BlAd s &

HOT HAH AAEL S=F20 B - 175
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243 aQlolet. o] SI@H o Ha 114
S1L 9 $219] H9 WhEA] Al % 7|42 Slak A4S FHolt Ao
oEsta gl AL £ A3 aglolv|E stk

© T 01 559 olEk: 9210] HhEA] A1) QlojA] & sjite] 2 A

AL 75

A AA R 2] MER|) th SFo] AT o] oA Aus] 2 4L
HhE o] itk 53] HlE dol 4w Joztel Fo AR} 5t
b ofo] FRS WA B 4w Y 2 wheA] GRS At AT

813 ol thA) AEAHe} R&DOE ke 57 B Rl
ofslol A 9bA S 2 olele] S-ejo] e
9A3 9o & FAHCR Anr

2) =R 8 59 347 2laa

92 WA 4 FFY BAA F ohvhe Ae wheA] Alxo] Sy 2
AE v, QE, YEHE 5 A7l oEska Yl Aotk BHEA Al
ZFHI(SME) Atdell lolA a9 HRE2 ml= 41 n
HE 18.8%, T 2.2%.00) fh=2 5] m]H|§E o]

o] 4] Zgu]Ql 3] 9] 749 ASMLeY| 100% &2 o, 2| AN v]
S glREQ] 2L HEE A A HFA 07 S5 Qo] g ulof o
gt =871 F5519] o]& FH o= AR of2e Ao dHA T et
EgHE QA AR Hiel o] Yigeert AAksH= EUV A7
100% 9J&31aL Itk 1 8o ArFi 2714, ArF 2704, KrF 285 o] digt
HEHE AEE7} HfS 2ot 35T LA 5T 5 o 50| A

66) CSET(2021. 1), “The Semiconductor Supply Chain: Assessing National Competitiveness.”
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Q& gRlo] 3 Flaa® AEStAl= g2 A0 HAlrh v 22 &
A} gH] Fg AT E Uttt [18 5-12]00A4= gio] v A] 44
2 ] Abdell ol E A A 91E 7ML Qe woks AW YT
LEo| AA HE=A] AN YA S-S AA[SIAL = FE2 o]
A%, 71, od(Wafer mfg, handling, marking) £-o}c}. o] Fofof| A UE
o] S APFERES 75.3%F AHAISHL, vl5o] oF 10% H =& AHAIsHL
Qlt}. Lithography Al YEL 28.3%= A5 HlAH=7] 68.6%= A
A3l AE o] G 2lATE= FA] ¢t 71 8| Etch and clean & &
o] =Y AFOA 41.6%F AAISh wl=o] IS AFAFSELL glof thA]
7Fs5tth. dio] AF 2T} w71, HAESE AH|A oA &2 HS

< AASI} vl Bl 7]EF 4RO 2 tAIe 4 gl ofelo] Sict.

I3 5-12. BHER| HERH(SME) HE ABAEESE) |

@ United States
B Japan
B Netherlands

SME total

Wafer mfg, handling,
marking @ South Korea
B china

B Germany

Lithography QRS
Deposition R Singapore
B Taiwan
W sl
B Austria

Etch and clean

Process control

cMP B Sswitzerland

Malaysia

lon implanters W Sweden

Assembly and @ United Kingdom

packaging Italy

Test B France

W Belarus
Services [EENAZ

W canada

0% 25% 50% 75% 1005 W Ceechia

At=: CSET(2021. 1), “The Semiconductor Supply Chain: Assessing National Competitiveness,” p, 26.

(19 5-1312 Z=2g73H]of digt 2 = 7PE At A3k yehde:. oM A
glx°] EUV A7 & HIESH Mask Aligner, F-beam(Chips) 52 #H°I
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=2 APE Fars] Aetskal /lon o] 2 AAI7E 2 3 Bla H
A= 982 Aot vhd d2o] F7]8ket 4= Qli= Zok= ArF scanner(42.6%),
I-line stepper(65.0%), E-beam mask(91.3%), Resist Processing(96.2%)
olt}. imprint2] ¢ LAE o} FE2H Ao A 100% 5oL 3lo]
Al E7Fs3 A

| T3 5-13. X930 LEMHE HE o |

EUV scanners B Netherlands

ArFi scanners B Japan
ArF scanners B United States
KrF steppers
N pp B Germany
i-line steppers 10.7%2.8%
Mask aligners 1:3% Sweden
E-beam (chips) B cChina
E-beam (masks) 7.8% B SouthKorea
Laser (masks) -
Austri
Imprint 100.0% uetrna
Resist processing 0:3%057%
0% 25% 50% 75% 100%

Xt=: CSET(2021. 1), “The Semiconductor Supply Chain: Assessing National Competitiveness,” p. 30.

SEA IR REEA] F5olu ] o glolA B2 a)1Ewt obet
A E A28k s Balt 7|2e=o] 35 94 Fa%t 8<lott R
Ao 71z2d= 2200 oM 7ME 2 HIFE AASHAL e =7PF F=olth
S oln| €A %ol JERE FISRE o A7E It &8 R
Aike 13 E=E S AAeke AL ofUt vl=2 BIES) Bt 57t
Ht 7 oz At B0kl o] A=l e A
ojct. HE=A] ik ATt A& FollA S=9] A4t Hfgol =2 L4F 95.7%,
2 83.6%, Tt 82.0%= AA R fdaglos A-gtrt.o7)

SEluEte WAl A2 dmet 24 FolA AEEn 452 5 ALk

o)
Y

d
T,

N
rlo
el
)
N
N
o3
By

67) CSET(2021. 1), “The Semiconductor Supply Chain: Assessing National Competitiveness.”
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oA =Asort Shz AJRoltt. mEkA ShA A Biel o] 4a20] FFA}
of o&Edhe FE2 Erh ¥ AR 3E9S 752 2ok lrh
ojgtollAs Fa WIEA FE] lojA] HieA] 35T BlAaE M6 2
ot |A BEEA] 34 e AES SOl °F =7H &0l 50% oV AFAIst
© EF52 39T Y4 o Aok dtt. [# 5-11]2 vi=A] 378 5
U&= T ArE0] 50% oVd= AAohe F8 F5 B|AED Holebe
O 2 RE 9] 910] 56.9%. W E 2] HH=Al= 9HA = of 2] A AEF=0]
FHORRE 9 o] ALHolt}. 76.7%E F=olA Aot At Lo
ZREY sYdo] E F52 AFE dlolHtt. 20204 89 7,400% &
£ UL A Z HolH FAolA 56.6%. AlolH A== 63.2%
£ LR A8 231 et 2HGH| 9] ¢ 56.3%E AAjIH. HA3=
A 7352 vl=o] tieh P ErE s o= ot 70.6%E 1|=olA]
S

ofy

T

| E5-11. =R 3% 49ES 5 RS 50% O ABKs 718/E22(00204 713) |

Co|ee H22| S|
- 53 261% 22{(56.9%) - 5= 1399 22((76.7%)
2|2 Qlojm 20| H|ZEH|
- 2= 8% 7,400% 221(56.6%) - Y= 4,384% 22(63.2%)
XXM T Hg|2 HiTR| 8=
- = 58008t 22{(56.3%) - O}2 1538t Z2{(70.6%)

ot
Rz BN 2% SA1Z IHOR KK 2
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[ 5-12]~[F 5-171 WA 2709 gH] S240] oiA JE=r} =&
FEEY $£YEFS UEHTh to| et FF04 9] fdge] o s
EoH T34 B9 =9 HIFE HA| tho] & £ Foll A <F 60%°l &
aRgth, w22 RHEA9] B9 FolM e ofg] ¥ AFE ROl FS=ollAl 7}
T QL A9V} Wol 2] 0 F Hi g JErL S =} 2020d0l=
76.7%7HA “FEHoH QAR 70%E HiL At FHIAY 7S Be 5
g TRAAT} G 0 R HAEo] Sl AL AbHou g Ol E = B
T YATE A8 AAe] B E7] ito] YR 3G Il & 5
WA Ao R 1 7|9k ghEolvd Fa vt ok

APE dols £49] 4% dEof| gt L7t =k X 39 B<te
AlAE & 4= Qo] AR A2 flolH £=YollA 50%E 24 d7]= vl
ojt}. fojm Az GA| YL O ZHE 9] 5=Q]o] F=H 0 & Wrt. 20184
ofli= 89.2% AL HAIF 0 & 90%E = HISolth 202090l 63.2%= 4
ok, v A 2PAH 9] Y $YoEE HA] uf$- =t} 2018 70.4%
AL, 2020990 56.3%= At A JA3| 2 v A FE5-2 dfv] 9
E=7h e =0 5 F59 201949 div] =4ulS0] 79.3%71A] A|%Skou
20209°0+= 70.6%= th4 WolbFLt.

lJ

=

¢

o w

| E 5-12. CI0|QE0| THE 49 |
(9 =21, %)

oz s 42 TP 22l HIZ

2018 289,574,497 476,369,117 60.8

2019 280,701,824 489,291,429 57.4

2020 260,452,851 458,101,386 56.9

AR B 99 SAS T|OR KK} X,

Ho% A A ot=ERo| 1Al - 181



H 5-13. 22| S=H9| s Y

(29 =2, %)

s bs= CHAPA 48 HIS
2018 10,342,910,719 14,548,097,718 711
2019 12,473,928,353 17,048,098,176 73.2
2020 13,856,784,166 18,075,651,731 76.7

X2 B 2 5

AS 7182 KA 2.

B 5-14. H2|2 9o|mo| tHY =

(9L =3, %)

s L= =2 CHAA =2 HIS
2018 848,703,827 1,606,826,690 52.8
2019 894,188,424 1,722,657,148 51.9
2020 873,729,203 1,544,477,168 56.6

WEHEA P RS

AS 7182 KA 2.

H 5-15. 0]H =

ol oY

(9L =3, %)

s LU= =2 CHAA =2 HIS
2018 118,399,927 132,691,605 89.2
2019 121,300,528 128,373,165 94.5
2020 43,841,965 69,341,273 63.2

Nz MY 29 SAE 7IHIC= KXt B,

B 5-16. SHEX ZYFHIO| HY 49

(9 =2, %)

il L= R CHAA =2 HIS
2018 157,177,406 223,176,388 70.4
2019 84,685,767 127,344,220 66.4
2020 58,044,589 103,092,880 56.3

Nz HNE F9 SAS 7IUeR XAt Ay
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| B 5-17. YHSIR WA 229 oo 42 |

(29 =2, %)

A= CHol ¢ CHAA =2 HIS
2018 2,017,220 3,192,874 63.2
2019 2,227,208 2,807,903 79.3
2020 1,526,895 2,163,989 70.6

= BME 29 SA2 J[Ho At XA,

[ 5-18]2 = BHe A AFA =9 70%014 53 #7PE o2zt o
A E57T A 17070 5 Sl YIS E7F70% oV Bl F5o] 54
7jolH o] F Yol 22702 40.74%F Aok Ao & F=to] 15742
27.78%% AA I vl 70 BEOE 12.96%5 A3}, o] HoA &
4 Qo] f-ejufet R A| ARl o] Y &=t ul9- =25 ThA] 3 ¥ &l
Act.

st
s

H 5-18. BHER| 2QOEE 70% O Z2I 278 SE(20204 71F) |

(2 7H, %)

=7t s HIS FAEA
AT 1 1.85 1.85
CN 15 27.78 29.63
DE 2 3.7 33.33
JP 22 40.74 74.07
MY 1 1.85 75.93
™W 5 9.26 85.19
usS 7 12.96 98.15
VN 1 1.85 100
Total 54 100
Mz MY £ SAE JIHe= XA A

(E5-19]= H Y ASE7F70% o1 = BieA| F52 e Aot &
A AFFRe] HE=A] 17070 55 FollA diY A&7t 70%7F de 52

MY A AAFH S ER| 2wl « 183



2270t

RHEA) ik, S5 4
2 ojzaln

59 Y 97t 90%7F EA d=tt

I 5-19. HH=X| CHY Q! 70% 04 Z2(20204 7|X)

o] FollA] Au)g HE 37h0t HAEA| 1745 Aelet 187 EZo]
4] o] g QEEL Yio] Awo] rjxo
S AL FALEE SH N E RIS % ek 187] i

(EH2: %)
=8 UEF HNZHE HS FRUEE
HHEH| | BIzR| MZEE 4537 80.4
U8 & 7Bt =R HMEE V1A & BEE 75.0
SR | 7|et FEF9| 7E371A 91.3
x| | 7|Et Lot 28 93.3
BEER| A IC =g AHEEL0]0 79.6
x| | IC HZES M7IEAQ ot 22 81.5
HHEH| &M 23 B =0 2|ﬂg|;|i—z rocll:lf E2Ush= 7|7|-AH of 9.8
Btex| | SR A0IME &4 Az S, AE2[W E= MAsh= 717 86.3
BHex| | | PR HIESE F 201N o5l HASEE EHsh= oY HH7| | 100.0
X | HE=X| A0|me| Azt AESIY E= MEAS et 2AM| 97.4
x| A DEYXAEES T S EE ZSIAF = 717 97.6
Btex| | QIO|m&0| HO|IZE FEATI= 71A 93.2
R | 2I0IHE 7iE Fe=Z HUSk= 7)Y] 95.0
BH=A| EH| ZEYXAEE X S E= Zs 7= 714 99.6
x| A 47K &8 E= 2=me o] A 3 HAHE9| JIA 98.6
Biex| HH| | EE2S UEA HEE QS I E= M2 7| BiXisks 71A 86.4
Wi A 7Bt S, 8, u¥, i R8O 2% 737 1AL A| ;IE 9| HOZN, 792

OHAE ZIGI $X[H0jA] HRE STt

HHIE 2 HITH M8 #IT 76.6

A TISIASAK} 93.4
x| | SR MEE ARISHSAES 7)7(2 YIIEATZRD 99.5
ZHIg 22 JEt ARIE HE 89.1
x| | HH=R| HES2 XSH0717] 90.6
N Y 29 SAE 78z MAH 2.
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(18 5-14]= WA A7tz e BHed] BAs7golA 71 5835 1371
2o et F52 A% ol 9219 & F50] et U5 UEhd o]
tF. o] Z1RloflA] Hi= B9} o] Qof gt Q& LTt £ FRS EF U E
2]0]u]=(93.8%), THOEEHO]AE(81.6%), BHEA|8 EXEHAAE(86.5%),
A o1H(56.6%), ERBATAA(77.5%) Solth. ol& #5 Sl 4=

°] 20199 F-Euztol thsf =& AR FE= ZokE o] QU A2 o] AAFE
Q1 ZEHAAEL] A4 20199 Y 4AH]|F0] 88.3%%H 1L, EFLH &
gloju]=9] 520199 i YH|S0] 93.0%= AA] o]Fof= 2
7F ISl RHd B3] tid $=90H]5-2 20194 32.2%0114] 202080
12.9%= A4t o4s5] AlAf o] o 7 F5 tid +UQfErs He
o] =rt.

I SHORRE Y £AELRT} WS 2 FE5E QU 23]
(Bonding Wire)= &= = H|Z°] 91%4 =1L E3}=A(HF)= 74.8%
Het gin] 2o %7 =2 ZX2 o 72 CMP 3 AlA(stripper)©] 48.1%,
TAESIRASTE 73.9%, ol AZ2HAT-E0] 85.5%F ARt

o

il

=

| T3 5-14. BIER| £Q AKX 45 |
0.3
ERQREI0INE 93.8 i 4.0 0.8
[[f=FlI=s= 1] (Leadframe) 23:5 15.7 36.2 oh 2512? i
2219}0]0{(Bonding Wire) 08 91.0 | . 7.9
CIO|2EH0]AE(Die Bond Paste) 81:6 14400 3.0
CMPEAIHH(Stripper) 284 01182 _H 5.2
E8l4A(HF) 12.9 74.8 108 M1.5
2AHH204) 22.7 o 32.1 31.6 13.7
IM3EEAR(H202) 26:0 2 : 73.9
e ——
SEABEEYKIAE 86:5 e o 8.3
AI2|Z 9|0|H(Silicon Wafer) 56.6 48 27.4
SRS ZEOIA 3 (Photomask) 65.4 15.1 1.3 4.5
2230A3(Blank Mask) 775 W 189
0 10 20 30 40 50 60 70 80 90 100
o= == CHet ui|2 7|E

Az B 7Y SAS 7IECR XA 2.
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[ 5-191°14 2 AAd, 252 W I=9] 7|&%S 270k WA &7
A T2 AR =l Higt Q2T £l HE7le 5 disiM= ds
OJEL7} ot BEEA|9] Y L7} & olfw WA 4F19] 39 2
D71&9] A Al o= 22 Aol A g Aol o] Foi | A] Fshar, A
N 71 o] AAE A-sh= Ad 22l SA=A(Winner takes all) B =AY
29| REZ Hol7] giizo|t), Y& kTt WA 1980~90tof| H| K2
73 74 Hste] T ARG I Al 2] D Ak o] A E S S &
A 2= FA AR © AR AL

738 BAAE S A k. 9] vHe A A= AlA H1L 71&E 3t YA
59 (Capacity)= 2+ 504 357125 AU 17| wiizole}. gh=o] o
e B A s FAISH] feiAe 2o wme] I AR Ao
21 oJEsfok sl 714 FoMdS FL Qirh. Y20 2 HE | BHeA| AR
JAEO] A= o2 HE $Ash= 3

7h &t 2011958 ko] FARE A& WA A4 4A1= [ 5-20]3 2
o} AA ol AES 8 A& REEA| AP A = o]v] 1990t 7E 2

sto] =] o AA e DA WAE AL QLA 4d35] Wel &3] Ut

m o

| H 5-20. 82 15 U2 A HR7I2(2011-19%) |
2=y EPs
ADEKA 20114 B IS, AMERO] Blafsialol ‘Cosils’ Daii HE
EHESoRIESUA HERIZA 201141 ZOH Sl CMP 22|, MEOH S AAt
TR T 20124 OIF, EHKIAE
S 20144 FQfAMAN SHEF e OFASHRIA
AHIEL 201641 9%, SKO{E|2I2UT} &%, CHAF, IEZ2A| ZRAKY
R e 20164 SKHEI2IZT} &%, 14T T2FA
MEZET 2017 BIEHIG WAZIX ofof FX
KiZHBE 20174 O, B2H6 S BITH| HMEE 7tA At
PIRE( T 20174 Ot HHEA| HIES AFSIUANNF) 7HA Mt
FAOHX 20194 BIZH| HES AR Z2A M

X 7OTREMRA(2021), "RBRERIROT LR, pp. 163~164.
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E3HgA] 71 oletE Y& QAN g fdote] HYFOE AXok=
Fei7F Yot A& E0] =792 Ak E4AHHF: Hydrogen Fluoride)&
RArstAL, oA LRE Yot FASk= FREA, FHEA o] ARSEE=

S BARS Qi o)=Lt ) HEQ19] e YE Adekel AR
FECTE A5y, Atz dgs 339y Qlok 2 U419 33 71%0]
oSkl met 1EAS 87510, = (12N ©14F, 99.9999999999%)2
7hA EES 7 Qlok ENFHIAEZ 9] B9k g2 Adete} 32}
Ql We|F=2AE AHotal HeetR e dag JFal Qlrt.68) E3] 3t
OFE2 T A EE, EFHIE A 52 Yl =2 dA Aol YAst
£ A7t ot 37|12 FHAA SolA Y& TR 9
OJE=7} ot BHeA] Al2F7gol AREE o7t A0l E B8 71E T} vhEA|
Z5o) wg} HF, NF3, HCl, SF6, CF4, C3F8, C2F8 5 thgt slgekEo]
ARG AL Sl

3HH =0 R RE O BIEA A7 Q) AFE 1 olf= S A%
S-2uete] sk, shEy 5 33 B sl de| v A o8 Le)
2 0] A& vl=, 5 7|Y Sol @A XET AZe]7] wizolt. o]

7|4 o2 E ghato] =Ql5h] wiie] thE oEwrt ot B3 97|
Shgof] tigh BHeA] &%) SEFAIZ Ql8) F=02 A&l = U=
7|0l GESHAU =o' &S A7 Bk 946 WokAd diF
JEre|Brte =0 A& EA T I=A 7ol digt JE=Tt =
2 Zojth.

OH

04
11—

flo

ot

68) 47] Y82 =R ZE7tete] dgol A &It Hi-golt.
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2. 2| 22| tiSat x|

7h e A 22E 39T W3t A

o] oA v=A| Aol 229 T AH 7HsAdol tieiA LotrE
2} gt} ol & Yo WA 22 FF90] 9T A 8RS FYT s
7} Stk 9bA Am i viel o] uiA] Ak 22 FFYo] JFS vA =
S4E thefaich. 28y 2 22 3390l YoM M E dFS A 8
Q2 IOt T2} 9= S22 FFY X WskE SA7|1 Stk
A5 o] HiAE 22Y F57 1500 lolA 7MY 8% e
Y9 3)EH(resilience)olZal Bl QIe}.70) o] 7oA ZrhH HAY
o] 229 FFT2 7|9 Au|-go] 7]9tet At ERlEo] thfet VIEYAE
Bl SEA Bz ol dAE S e 35T TERE s Ao
oh.7D) 59 35S FHof ok 7P o RA] o]t FFHY thest
2 FE-2 o] E42Ql AlRto] F a1 Q.

E3 FF F2E TFYL V& FA0= APAko] AEEE o|Fo] 71
o[ = ol e A o= AYAbole= 7|95 ol & AFH R A Ush=
3R A A7 HS o oA Aolnt. o] vl=hE HIESH A= oY
Utoll A ofm] el Gl @4dol7| & sitt. kA 5 B SR A3t 3H
&7t o Zskd FHe 22 3FYeE AHE o] &t ol

P40 Aje 2 2 FFY T Wl AL Feie] 22

69) 272 AA7120214 1€ BARIZRE 7| 11ek ' F2Y 3399 91717 At of- 333, & <l
8-5to] ZgstHrt.

70) UNCTADE H|53]| OECD & ZA7 |72 22 7 &S] 124 Hs} 75443 ol o7 sl
8R1E, 191 ¥ S22 7| ARl tigt Bt A B XSS Aot

71) Zhan et al(2020), “Global value chain transformation to 2030: Overall dircetion and
policy implications,” https://voxeu.org/article/global-value-chain-transformation-decade-
ahead(3@AY: 2021. 10. 26).
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SEY 722 W0 2 Aoty 53] 71e/E ) 4l 431 A S
SAS(ADS E83 720 Woke 7|0 A H AR TET 2
SIS "% H SA8k= A7171 2 Zoltt. BAlgA] o] eelstel AEs), 71e7h
o, 2= A0 A HaFo] o] AgEEA 2= TIRARae] A
ool 2sf At

T HHeA] 4Hd o) 22 352 of BA Mskd7? o] JA] 9bA
Het 718 A A gke Aol FA 22197 228 3ol 3l
A 7P 2 9T MAE 8RleE AEIHL 3o ojn] Z21H9 oo
US54 A A= He R, X3l vkt AdAs] 5oz gt Rt
=A 4ol 2= S350l AoiA HapE dofuhal A7) F=9]
] 35 5 AR89 S7F JA] viA 4te] 2= 55T Hek 8.9l0] HiL
Ut 53] T2 44 vF AR Al vj52z ] S8 oyt A
180] S71okL Qlo] E=E YA =AM AA|7} ofet=| 1 Qlot. A
Aol HEY FA dlofM & 4= ol S04l FotAlor Al H o= FAkETg
2 ol 5A7IEE @S] HEhAL Stk 559 A% 1] & A A
<Al

R ol B0 2 Qe mlEo 20] 440 9lojA 24 94 aglos

o

)

o)

¢

248t opet eFo 29] $:Zo] glojAE fefat WEo] otk ojsfat &

QETH W B TS BotAloh o] WHEA] 42 B7het S 4 )

0] 3 9HEA] 7100l e AL B 4HE A9 BhEA] Ak o] 53

o4 W= 5 the FotAlol Moo AAH 0w of5d ANl rh =,

SHEA] ARI0] 7AWl lo1A BHo] A AS B A9 N0k &
2

A A4 Hlgo] H§ AL o vk A A At fFg 2] 2910 Hal Sl

72) Shepherd(2021), “THE POST-COVID-19 FUTURE FOR GLOBAL VALUE CHAINS,”
https://www.asia-pacific.undp.org/content/rbap/en/home/library/sustainable-develo
pment/the-post-covid-19-future-for-global-value-chains. html(Z244: 2021. 10. 26).

Ho% A AAFH St=FR| Al - 189



SREA] AR 0l Qlo1A e Hiito] A53teo] Lot ol 4] ek ok

A
192 QI3 Hok5zo] FotA|op 2|42 HAd o] FHefet =
7Feol Wok A4S o5l lojAl of=et HEol o = ojof & Bart
Aok, AEA 07 WA A1) 7HAARE 24 HGo] @AIE 4] ¢kl

PP AN Aito] 7hs et oz Akl FAol AE A= o fHH.73)
%2 REA] AHd3} o] F=of FedtA HFE o] e At Al 3+
T e AL FA00 d88] Wl ofEe 22 Fof o749 m
= A71H e EEashe ofYH e S50 Higt B

%2 Fol Ao| FejHow nelt, Hojw vjFo] 25T UL Aol

i)
iz
(L
H
u
i)

QA QIR thoat 291 5 WHEA] Aol B2 3 1 2 9L

=
Aot 7leo] fle =7 7199 dAolAle olFle] 5ol oA 7
2 Zlolth. Aite] T 5 589 fade ARt Ve

SHoz A3 A A2 252 Zlo]7] HiZolH.
HH=A] ol 75 30 E oAl SnmolA 3nm= AsFstal i ¥

21 L9 NS A= o AR 7NEu]-SETE ofy 2t AAkH]Eof QLo

73) Bacchetta et a/.(2021), “COVID-19 and global value chains: A discussion of arguments on
value chain organization and the role of the WTO.”

74) OCED FA| Aol gt ol AFH 27 184 2 =7t I 214199 22 diog &
Aol R o B2 RS 34 v 4 ok gHgth. OECD(2020), “Global value chains:
Efficiency and risks in the context of COVID-19,” OECD Policy Responses to Coronavirus,
https://www.oecd.org/coronavirus/policy-responses/global-value-chains-efficiency-
and-risks-in-the-context-of-covid-19-67c75fdc/(FAAY: 2021. 10. 26).
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A A9Au0] 2415 ol2i8t 7 & AR R Slat B wishe t)710] 7]t
371 o1tk [19 5- 151014 i rio} Zo] WrIx|o] A 43t 182 Bl
HAB YO D4E 2 e 8t f BE Ak go] V|stFHoR B

SHL Utk 9l S°1 10nm F 7ol So17h= B8 19 7,400 23
gl ¥]8h 5nme] 73-P= LR 587 E2 59 4,0009 €27 28 5= A2

= 343§ 2E P4 9A] 10nme] B9 179 287F 28 v Snm

O] A= 549 E27F 9.5 o]int opy 2 JAkEA o] o HetslE L 7]
<=7io] ofgers e 3 Aikg B8l FAE-E Sl |17HA] A E

41 H Bo] Zerhs Zlo] WzIx] B3A0] tgolch. ol THEHS st of

719 50] S5jgl 7

& vls] charet AR 9lo] T FEY] I mAL 9o vl
o] ol et tIASY o] BV M RE ol HE FoFE vF % 9

< A o= dlfd.

J3 5-16. F Jidat ¥ 25 YAHIE

Chip-design cost,' $ million Fab module construction cost, $ billion

540

207 29
174 1.7
1.3
104 11
so 89 o7 08
0.4
~wmull mBl
o= mm N |
7 16 10 7

66 40 28 22 16 10 5 65 40 28 22
Chip size, nanometers Chip size, nancmeters

Xi=: Bauer et a/(2020), p. 5.
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Ao 471408 1| S FaPoz A8 gl k. 53 of
W Z2Uh0, AZlol} B9 2 AT S0 g 3 BIE AT
v B A NHEALS HERE £ WA 41910] FFYL Ao 1estels
7R RS 2215 Ik HlolE B By el vet Ay
TEY HUAE U] 41919 A4 JEE 919t chorst A9 B ek
g

Rt kS B3] SotAotel] &3 2| At 354 vl W F2aL stal
At oFEH FFY HaLAol| e FAIE o] REEA7F =7 il o 2.4
F4% UARE FARIE Zplo| A & BHe A A4t} e]E TSMCeF 2= 5
o710l B2 4= itk Tl Aot. webA A4 ofgrto] opd =7f /bR
o7 RE=A] 35 Hsto] floiA d4 olfrel7] mizell 29 ol2fet =
9] o] A&HTH FHolk BIAE HIET A4 ARdollA= vi= S4H
HHeA S5 g/l 7ok iAol -

viol& fAH7 FASAL e AAL ARES B REEA] AAAolA 35
st ohas w2 A Dol AL E QUet §o] RHEA] Aol theh A
FA2k AR o] A WSSl it 7|Eoe AT 7 AE FAV =
AE Fez 7ol A [=AE, ol 3
Rkl s =S| S k. 53] HEeA A S49S f1%t Al W&
of oM HEE HIZl AlHZA], R&D A9, 7 F4] it 55 B Bz
wo] Alg=L ot v] AR = W RE=A A IREE 24d35H7] fisiAl

“z
i
2.
>,
fr
4
ol
o,
A=)
1o
ot
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A ARt o= [1sf o vl REEA| 4 $/97 23 e ti R
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Executive
Summary

The US—China Battle for Semiconductor Supremacy and
Reshaping of Global Supply Chain

Hyung-Gon Jeong, Yeo Joon Yoon, Wonho Yeon, Seohee Kim,
and Dae Young Joo

Realization of digital transformation(DX) and the Fourth
Industrial Revolution(4IR) has led the development of new
technologies in areas such as Al, big data, metaverse, autonomous
vehicles, digital currency, and blockchain. While these sectors are
expected to continue to grow, major countries including the
United States and China are fiercely competing to secure a global
supply chain for the semiconductor industry. The global division of
production in the semiconductor industry has been built on free
trade and has driven corporate innovation and technology
development. However, the trend of techno-nationalism and
efforts by each nation to construct value chains within own their
territories are expected to have an adverse effect on the global
semiconductor  industry. The ever-deepening hegemony
competition between the U.S. and China in the semiconductor
sector could have a profound impact not only on the Korean

economy but also on restructuring of the global semiconductor
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supply chain. This study analyzes the supply chain structure and
risks of the Korean semiconductor industry, along with U.S. and
Chinese polices to foster the semiconductor industry, going on to
explore corresponding countermeasures.

The first chapter details the research methodology used in the
study and how it differs from previous studies, followed by the
academic and policy contributions of our study.

An analysis of the current state of the global semiconductor
industry and risks in the semiconductor supply chain of the United
States follows in the second chapter. Division of labor by value
chains has progressed significantly in the global semiconductor
industry. Countries are specialized in various manufacturing stages
(chipless — fabless — foundry — ATP — delivery) and the GVC has
been established according to each country's strength. The United
States and Europe specialize in product technology while Korea
and Taiwan are strong in process technology and China, Taiwan,
Vietnam and Malaysia have comparative advantages in ATP. The
global value chain has been arranged based on these advantages
and driven production efficiency for decades.

Semiconductor manufacturers in the United States take the
largest market share and dominate the supply chain in the global
market. U.S. companies however, are comparatively weak in the
wafer processing and EUV equipments sectors, while their market
share in other sectors such as IC design, related intellectual
property rights(IP) and manufacturing equipments remains high.

Recently, as the risk has increased in semiconductor supply chains,
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countries are actively responding with policies to strengthen their
semiconductor production capacity.

The U.S. government has also undergone tremendous changes
in its public support system for major industries such as
semiconductors. Prior to 2019, individual project support was
centered on various departments of the federal government and
each local government, but since 2020, legislation to provide a
comprehensive support system with a significant budget has been
submitted, promoting cooperation with Congress. In June 2020,
the bill for the Creating Helpful Incentives to Produce
Semiconductors(CHIPS) for America Act was introduced, aiming to
fund R&D and secure technology supply chains to revive the
semiconductor manufacturing industry in the United States. This
was followed by the American Foundations Act of 2020(AFA),
aimed at providing subsidies to promote the expansion of
semiconductor manufacturing facilities. The two bills were
included in the United States Innovation and Competition Act of
2021 in June 2021 and passed by the Senate. The new legislation
mostly aims at strengthening the U.S. science and technology
capabilities, including semiconductors, and responding to hostile
threats from China. It also emphasizes cooperation with allies in
various investigations and sanctions against China in particular,
meaning it will be necessary to closely monitor developments
regarding these bills.

Chapter 3 covers China's policy to foster the semiconductor

industry, engaged in a hegemonic competition with the United
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States.

China’s semiconductor industry has grown rapidly by 12% per
annum since 2016, accounting for 60% of global semiconductor
consumption and 33% of final demand. The country heavily relies
on Korea and Taiwan for semiconductor imports. Demand for
semiconductors in China continues to increase, with China's
deficit in the sector reaching -233.7 billion dollars in 2020.

China currently serves only as a semiconductor consumption
market, and all key technologies related to manufacturing are
owned by the United States and its allies or partners. The U.S.
sanctions against China in the semiconductor industry are targeted
at high technology areas of less than 10nm, while exports of U.S.
products in the area of general-purpose technologies are
permitted. China accounts for only 5% of global semiconductor
sales, and plays a limited role in the global semiconductor supply
chain, mainly involved in the assembly, test, and packaging(ATP)
sectors of the supply chain.

The Chinese government is inducing massive investments in the
semiconductor sector to lower dependence on semiconductor
imports and mitigate supply chain risks. In addition, China
selected the semiconductor sector as one of the strategic
development sectors in the 14th Five-Year Plan for National
Economic and Social Development and Long-Range Objectives for
2035 in March 2021, and is fostering the semiconductor industry
with the national semiconductor fund, various tax support

measures, and through the Star market, the Chinese version of the
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NASDAQ. However, export control, investment sanctions, and
financial sanctions currently implemented by the U.S. are major
obstacles to increasing China’'s independence in semiconductors.

In Chapter 4, the global semiconductor industry supply chain at
the corporate level and the status of semiconductor companies in
the U.S. and China within the global supply chain are analyzed.

Using network analysis, the current status of the global
semiconductor supply chain was analyzed and schematized, also
identifying the location of companies in the supply chain by
estimating the between centrality and degree centrality between
semiconductor companies. U.S. companies and Samsung
Electronics stood out in the network analysis while Chinese
companies remained weak. However, China's Huawei, Lenovo, and
Xiaomi are gaining presence in the global supply chain. These
Chinese companies are not directly involved in semiconductor
production, but act as consumers of semiconductors as they
produce IT devices such as PCs, smartphones, and tablets.

In this chapter, it was confirmed that China’s Hisilicon, which is
specialized in design and manufacturing, and SMIC, which is
specialized in foundry, are not influential in the global
semiconductor supply chain and show high foreign dependence.
China’'s Huawei, while not a producer of semiconductors, is
regarded very important in the global supply chain, but remains
highly dependent on U.S. suppliers. According to Eikon's database,
1/3 of suppliers which provide products to SMIC are U.S. firms,

followed by European companies in the UK or Germany. Among
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43% of the suppliers that provide goods to Huawei are U.S.
companies and 20% of sellers are also from the United States. This
means that U.S. companies account for the largest portion in the
suppliers and sellers dealing with Huawei. On the other hand, it
turned out that the proportion of Chinese domestic suppliers was
about 15% and that of sellers was about 10%, respectively. As we
can see, the high foreign dependence of Chinese companies makes
it difficult for them to become self-reliant. This indicates Chinese
semiconductor companies will likely face difficulties in the
U.S.-led global semiconductor supply chain for a considerable
duration.

Finally, in Chapter 5, the supply chain structure of the Korean
semiconductor industry is analyzed in detail.

In 2020, Korea's semiconductor imports amounted to about
$57.03 billion in total, mainly from China(31.2%), Taiwan
(20.4%), and Japan(13.6%). System semiconductors and memory
semiconductors take 70.8% of total semiconductor imports and
their proportion is 39.1% and 31.7%, respectively.

Most of Korea's imports in the sector from China and Hong Kong
are memory semiconductors(78.3%) and system semiconductors
(44.6%), while system semiconductors are imported from Taiwan,
semiconductor equipment and materials from Japan and the
United States. Twelve items out of semiconductor materials
account for 80.9% of total imports, and these items are still highly
dependent on Japan. Korea's semiconductor exports in 2020

amounted to about $95.46 billion, mainly to China(43.2%), Hong
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Kong(18.3%), and Vietnam(9.6%). Memory semiconductors accounted
for 62.0% of all semiconductor exports and system semiconductors
28.0%, with these two areas representing 90.0% of all Korean
exports of semiconductor chips. 71.3% of Korea's exports of
memory semiconductors and 46.6% of system semiconductors were
to China and Hong Kong, with China taking up a large portion.

Korea has established a global supply chain base linked to China
and the United States and constructed a specialized production
system. Due to the large number of packaging companies in China,
most exports to China are wafer-processed semi-finished
products, while imports from China are mainly in the form of
intrafirm trade from investment corporations established in the
country by Korean chip producers such as Samsung Electronics
and SK Hynix. Particular care should be taken to manage supply
chains in areas where Japan possesses an overwhelming advantage.
Korea needs to closely monitor and manage supply chains of
related items, as its technical vulnerability of depending on
Japanese sources in the areas of materials, components and
equipment will persist for the time being.

Another risk is that Korean companies that produce
semiconductor materials are highly dependent on overseas
suppliers as they lack source technologies. Along with basic raw
materials for semiconductor manufacturing, items that account for
more than 50% of semiconductor process imports are considered
to be subject to supply chain risks and require constant

management.
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The strengthening of U.S. leadership in semiconductors and its
ongoing policy of decoupling from China are the biggest variables
in the global supply chain structure of the semiconductor industry.
The U.S. is expected to thoroughly block China's access by
building a “digital fortress” around China to prevent the Chinese
semiconductor industry from accessing new technologies, while
applying stricter control over core semiconductor technologies.
The U.S. is also expected to leverage its technology superiority to
contain China, inducing de-Sinicization of semiconductor
companies investing in China in the long term, while reorganizing
its supply chains to relocate high-tech semiconductor production
out of Chinese territories. Advanced countries with core
semiconductor technologies and tech firms with exclusive
technologies are expected to further cement their dominant
position in the global market, while the supply chain structure
between allies will be reinforced.

The global market is involved in a war to gain technological
hegemony, and Japan will continue to hold in check Korea's
semiconductor industry amid this new Cold War situation. The
growing alliance between the U.S., Japan, and Taiwan in
semiconductors could pose a challenge to the Korean
semiconductor industry. Korean semiconductor companies have
grown to meet the semiconductor demand of multinational
companies in China and Chinese companies, but will likely be
affected by the direction of the U.S.’s semiconductor technology

control policy in the future.
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The diversification and duplication of supply chains is an
important issue, and Korea's semiconductor industry is facing an
era of global value chain transformation. In the short term, Korea
should actively enter the U.S.-led supply chain and focus on
stabilizing its own supply chain. It will also be necessary to plan for
reorganization of the current supply chain to disperse the current
dependence on specific countries.

In addition to the government's strategy to foster the
semiconductor sector, there is urgent need to expand R&D
manpower, establish a comprehensive semiconductor research
institute, support semiconductor factories in the metropolitan
area, and improve regulations. The Seoul Metropolitan Area
Readjustment Planning Act should be flexibly operated, and a
graduate school specializing in semiconductors should be
established through the enactment of a special act. Recently,
China has established a number of universities specialized in
semiconductor-related fields to actively cultivate the manpower it

needs, and Korea could benefit from benchmarking these efforts.
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