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FIGURE 1

Semiconductor Sales by Country (2021, in billions)
Total semiconductor sales in 2021: $555.9 million
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FIGURE 2
Simplified Depiction of the Semiconductor Value Chain
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AND ADVANCED TECHNOLOGIES

Sources: Authors’ own creation. CSIS
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(—) &it

B AE P ST T AL, B E AR SR T 4Bk IC ' T
WA 40%LL |, HiadE EDA, FFE IP FId RS . MRIEEIWRE
24 5 EOR TG (CSET) U8, 36 A w32 17 2019 F4%0 IP T g6
it 50% LA L.

2021 4 4Bk EDA AN 3K 82.7 1.3 7. 3 E{E EDA JiHithibF
Q% AL . 2021 4, = %K 3k [ 4 "] ——Cadence . Synopsys I Mentor
Graphics (ZEE U] HISKE T A7) LH¥E 7 EDA K 70%.

SR st m A, MBS B REENIEN . WA BH
BE, IR BT SRS . 2021 4, 55 [E 3 45 o6 I 4L 5 A () EDA
Bt gt VE R, BRI E A F 3RS 5 B EDA SR

Global IC Design Revenue by Country (2021, in billions)
Total IC Design Revenue in 2021: $13.3 billion

8 United States Japaon ® Tawa South Xorea = China 8 Rest of World

$1.8 (13.5%)
Rest of Wr»"

$2.8 (21%) $5.7 (43%)
South Korea United States
+mes Q
$1 (8%) ebal ‘ oh [E X B

$0.9 (7.4% $0.9 (79%)

CIRJS [
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5 EDA 2L, EEAAZ G P B = R AU TH AL T 45 4 Hu Az o
EEMEEG AT, WHEE/K,. Cadence fl ARM, &Sk IPIMGEE . R
P& CSET Buflivh, 2019 EEEMIEE A1 5 g e ERAZ O IP T30 90% L) | .

(=) #l&
1. R SRR 2 5

JER R GERTRL, Wt di i SC R A2, LR SRR AL
i, R ARG R R E N . 2021 4, RERE AR S AR
L 400 123k0c, ek E. EE. HA. PEEE. 8 E M E M.
2021 48, W EGE LSS G S BT 0 BTN 25%. BRI (99%) A1
] K Fili (159) ¥ T 37 40 BRI R /0N o BRAR WG 100 B 5 AN v, (H e AE AR

Wéfer Fabrication Materials Market Share of Sales by

Country (2022)
Total materials market share in 2022: $44.7 billion
B United States = Japan ® $E&3 South Korea ™ hE Xk ® Rest of World

Total %
Other Wafer Fab Materials
CMP (Slurries and Pads) [JIEEEEEIE = YO
Sputtering Targets  [EUECEIE -2
Wet Chemicals
Electronic Gases
Photoresist Ancillaries 15% 3.7% 26.4%
Photomasks  IEURECIN 1" 49.6% 10.29% 7.4%
Silicon on Insulator
Sitcon - SRS T T

Photoresist [EXZAETY VX 21.9% 9%

09% 2096 409% 609 80%6 100%

WADHWANICENTER TOR A
AND ADVANCED TECHNOLOGIES

Subscription (MMDS)* SEMI
miorg/en/products-services/ CSIS
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JSLEE R G, R R TEAG S BB T . A R R R A
TRPT R R A ABE I

FEMR I MR T3 R R A, o 2021 42 SARMRLEAS B AT 1/3.
2 20 4, EE AR R T AR R BRI . SRR SCER AR R 1 A W AR N
1990 11 20 2 F kb F| 2020 (1) 5 Ko iX 5 KA ml #5454 Bk A [ K2
95% I & i Al EL4E 300mm (L5 12 &~ ) BYRE F 2 S o Fr AR
H AT HA . hE G, MEEMEE AR SR, H A/ (Shin-Etsu)
& ABR I K IORE A &R, E 2020 4E 4 4Bk 29.4% T 40 . Sumco(H
). GlobalWafers(3£ E). G 74 B (8 E). SK 6] 744 8l (5 ) F1
Soitec(Yk E) & 11 b & BREE A T3 65%. HE KREAE = 300mm/12 JE~F 6k A
FIRe JJAEXS AR, W42 T HAEM R RLRE i) R

SRR AL N F BB H A, FEGEMEEAR 3RS, B
M1 2021 Fik 3 55 423% 70, SCRIIRTTIZIER) 27 10370, T ETGIEE &
SEREROGHRAL, AR E R MR ST ECH AR .

2. G B &

Semiconductor Manufacturing Equipment Market Share by
Company Headquarters (2021)
Total Semiconductor Manufacturing Equipment Market in 2021: $108.5 billion

B United States Japan ® Taiwan South Korea ® China ®m Rest of World

22.6%

Rest of World

20% 40.9%
United States

- ch[E K k

South Korea g 494 /
PEEE

29.4%
Japan

¢ e r tor Equig nt Databa rchinsights WADHWANI CENTER FOR Al
httt vww.techinsight n/bl techinsight AND ADVANCED TECHNOLOGIES
uctor-equipment-ref L
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5 B R Z M S B AT B X RN SE [, e A R X1 B
BERIFE (5 YE 2 BR SR HE &S (SME) T8 EHIN 77%. ok, Bt
X [ 28 w2 e KB SME SRR ——2021 4F, % Hh X Ll S 7 4 {88 3ot
1040 123 o i fh A )3« 2RI % (A IR RS .

S A HATE SME ATV IR 5 A Feim K, A0S B Allh o5 45 7 425k
SME 1147 40% LA BRI 4, L H A, S 29%. S —iiE, X=
MEEXH AN FES 7 SME BN . o E &R E KRG %A K1) SME it
PR EENARHIX A GARRGEE (XD F, PEEGERE SME Pk s
BN, o E KRR AE P ) SME AN B A ERUER B K 29%. 6 5 A4 2 A B
AN, AHEBARBCAR, 7 SME 1Tl 54 BRES 41 4.8%.

SME Market Share by Company Headquarters (2021)
By SME category

B United States Japan W gEaE South Korea W chE-AR;® Rest of World

2.7% 4.3%

|
|
1.3% 3.7%

($2.58) |

0.8% 2.9% 1.5%

I |

iy a0, (8 |

0.1% 1.5%

I
Equipment ($90.88)
4.2%
0% 10% 2000 30% 40%  50% BO%% 7004 BO% 9090 10004

CSIS

WADHWANI CENTER FOR &l
AND ADYVANCED TECHNOLDGIES

fE£ SME 1, SEEAEdR IR | AN b 3 e 4y Tl Ak At fr, HARAER
AN R 4 T 1 Ak T e AL . SR ERT H Ay ke SR E AN T 70%
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PA R IR Ao 6 E B S IR T A 4.2%, B335 =2
frita.

FERL AT, HARKEIAIR TR HATE IR %4 77 1 b T4
S, 2905 AR IR 43%. 3 E AR E 530 & P 35.3% A1 10.8%.

Figure 7: Total Semiconductor Manufacturing Equipment
Sales and Purchases (2021, in billions)

Sellers Purchasers

R El K P

North America

Japan

Rest of World

North America
Rest of World

South Korea

South Korea

Source: Source: CSIS analysis; “Semiconductor Equipment

Database,” Techinsights. « Note: Please see Appendix 1 for

diagrams broken out by SME subcategory. The total value in CSIS
this figure sums to $104 billion, which represents the portion

nftha CME markat farwhicrh firm_laual Aata wwac availahla

WADHWANI CENTER FOR Al
AND ADVANCED TECHNOLOGIES

e [E AN H AR EDORHL X SME B 32 4R 7= [,y HAR B R X AR b 32 it %
%y FEMHALF ) SME 90%84 43 BN IX o rv [ K Pili A [ (1 5 4% il ik
i EARMA D ERAMN, HEE FERSTEANENTY. BARHER
A, AR E KRG A P2 SME H 98% 4l Sz gh T AR k. B[ SME filid p
W REy T3% M7= M 24 7w [ A W) (G o — 8 0 ) 1 AR P B A T [ BE A )
A4 ) 85 [E) SME 1] 7 f9.45 SEMES. Wonik IPS. PSK 1 Eugene Tech.
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AR, HE — B EUORH X B K ) SME 17d7, 2021 4R 1 kg 280
LRETEMH & ERERENRE, XE. HAMEE SME #HE411 30%. 29%
M 20%50 5 45 T EE S . hEAWEEE LT H SME S 45%, M
HASE T H SME B&K 28%. FilitfE 2023 4, shECK@ESHE, ol
SME i KR H .

Number of Wafer Fabs by Fab Location and Company Headquarters
Total wafer fab facilities counted: 1,470

® Fab Location ® Company Headquarars

450
413

4o
100
North America Jopa GEES South Korea

hE KBk Southasst Asis Rest of Worid

(1) FEHERE

iz n [ G A (WRFE) AR &S T H 5, e S 2R T A 44%.
[ K i A2 55 [ WFE [ KKK, UG ER T [E G o E KR &R —
LR WFE SREEE, HPREskE=K2d: MAME. LAM
Research Al KLA Tencent. 3%[E WFE 7& 7 [ 48 K58 4345 5 40 e BRI 52
TH P2 TR R T ZeWis Am. &% hd, £E WFE N
Mo T 33845 BN U300 1 w545, AN 2017 SF1Y 37 1436 ey £ 2021
FE 124 {23 T,

Ak T E KRG 2 e, # E R A E SR BOR M IX 5 =k WRE #EHE (i
X)) , 2021 FEMERIEFIIEIL T 200 123576, HA 42%F1 40% 45 515K H £ EH .
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H A BRI R BONAR, 2021 4RI 79143670, HBREEE,
48% M\ 3 [E K

H 2 e ZI A AR 4 . T 2 i vt T HL DL R TRV RAR 6 T L 32 B AR
FAE . faf 22 ASML 2 5ol — AOGZI 8 WA (R 5540 2k DUV Bl 38 41 2 EUV
e ZIHL) AR R BERIR , H H AW R RERIERE FT 4245 dE EUV S ZIHLAH i %
o HARJE B R 35 — RO 2 RN AR 1 2% L IR, AR T A 2. [ OK B
HOE 24 F 2R H ASML MTH A A H], M 2017 4E 3] 2021 FFRIGEIGK [
EIEED

HAK) WFE i i 76 56 [ (2021 “EMIA B 40N 46 1260) b E &8
(2021 “FHAH B AT 45 1236 J0) A KBNS, M AE A BT X Mk 55 A R 4L
/b (2021 VB BB H) 20 123£7T).

(2) A%, AP R %

PG JE i ——2H e MR A (ATP)—— R 93 A< %5 48 52 3 4 1K
TR G . ATP B mim KRB A B, 2021 80 152 {43%7T, M
WFE 4 908 143 Tt -

745 B R X fe R ) 3 e % R v, 2021 SRR DA 20 123
7, AR ERR B AR E T A RIE 66%, (R E SR AR
N A0%. FEE N 24%. HE KR 29%. HE D 29%. H A 32 BA R A
% DISCO Corporation. TOWA Corporation 1 Accretech (Tokyo Seimitsu).

H AN B i LA A = e B . oo [ KRt A0 [ & W 4 A 1
Gt ERE R ATP T, HA KRB % © Advantest. ZK 50 HL 1 A
Accretech 4277 [l H A & 45 . HAAE RS54 5 E S 1T 1) 47%,
[E K ) 53%, [ ) 35%.

S E A 2R B % 1 35% MM A, e T HA. SEU 11%8) 4
B JE 28 =
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3. smEmIE

B M X (L35 56 ) At 5 B8 R 28k R MBI HLE T . EeKRD
NG 1470 SRR IS, 1215 ST EIARMRIX, 1229 ¢ ph B & s e Bl
KX A FZE (BIEEE)

CUEAN R R EEEPAERE ., pEKEMSEERE, 206 24
ZK 19 M 17 ZF) T RIAE 2024 4 12 A 2 miHF TR

SRT, R /DB [T % ) 2 Sl 1 2 A P e B0 8 R R itk e
N LEGE . &5 A s e vk B BL A Il O g A O B AR Y R
(compute-heavy technologies) MR H, Sty A8 F (16nm B /M)
s AT HE R E R AR SEMI R R, 58 AL A 5L
SERWATERET MEERE, & 61 K. XEMIVAEINT 12 %)
BE R RS R . P EEEEMLE, 1444 %.

B 2022 1 7, EEAREREKMZES 11 FKmB, Hp 1 X
g™ 12 b mae . sEAR, FBER =AM SKifF /L, WS
E&EE ILEMBAT, K25 (75 WUEFERN 12 51, $E
BIETERMEA 13 K AE), Hh 8 KEEH 6 H~T LA R B, 2 XHRES
AEFE 8 Fesf LR A [

(=) HEE., WRFHE L
A, 4 KZH(95%LL L) ATP | SN RKIIX, OSAT LR pE kK
EEPEREEGE. FEKEEMARE G2 BN, Dok, #edflSE
BE)HIX . 7E SEMI G511 484 KT v (2021 %) , H 134 FATFHEK
Fii, R 28%.
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FIGURE 11

Number of ATP Facilities per Country (2021)
Total number of ATP facilities counted: 484

| IDM = OSAT

160

140

120

100

80

60

40

T = E B

0 8 4 3 4
North Japan ¢E&axs SouthKorea $EAR  Southeast Rest of
America Asia World

Source: SEMI, "Worldwide Semiconductor Assembly and Test Facility Database Now

Tracks Integrated Device Manufacturers, 475 Facllities,” Press release, February 23, 2022
https.//www.semi.org/en/news-meadig-praess-releases/semi-press-releases/worldwide

samiconductor-assembly-and-test-facility-database-now-tracks-integrated-device-

manufacturers-475-facilities

WADHWANICENTER FTOR A
AND ADVANCED TECHNOLOGIES

=, ik
(=) FEEFR®EEWLFEFLBR
FHEE RS G E X E R BB, smifnsmp SN, Sel
] 5K 22 A M 2 B0 H br .
> 202248 H, kEMEE (O 5REFAEE) , I REGE 500 143K T,
AP i 56 [ 2 AR ) 1 BE )
» 2022 %F 5 H, HABUME JEdt “@F24” Wanik, Hhass
— RIS RIPEAE N SARAE N B OB S B BERLBE s DR R A
Bt s IR SRR BT AR A s DL B OR35 B) & A ol B
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> 202343 H, FHEDR RO RO RIS kR . 5 E E RIS
BIRBAT MRS, @7 (K-SHEZE) (K-Chips Act) , B
I 25 T A BLUSCR BER REAR BE, ABR R R A S ek

> 2023 G 4 H, (BRI kgD SRAFRRIN & . B B 3 2 F M B
TR RIER =07 301, KRR AT B 430 12Tt H AR
2 2030 R KR P ) 3 (050 Fr A BUTE 2 A BRI 20%

> 202345 H, SEAEERKTENRAN 10255 (12.4 {23 0)
KX FHEWEZES, AS 58BT3 E S AL F 26
K HA T i PR L T 4

X R FEAT IR K, CSIS MRk &Ny, XEBEHRR AL YR K
sz e s ARSI AR BUR i K EBURFAMIE . IR G Ok HY
HATBUF IR SZIRE ST, B0 R PUR T K e MBOR R “Hr e
R IR AR AR AR A, X R AR A A B R M XORE R LA ORI A, B
SR E LV A IR 3 [X A 4 B 3 AR (I I B v A st S A A

(2D XERNWEL B KBRS FEONEE

AT, AEBORMGEGE R T A A SEBR 1 15 i O A 4 Bk R N AR A5 B
NE, W 7T R E K. HEIH AR, Ee8a A E X
(HL XD fEfs FAESEILF SR RNE SN B4 B 2. O 7RSS E X 2k
SRR EE ) A F PR KRS, SCEBUI TR —MERE. B A kR
FFEAS, BEAMSEKENNESRE D, FRECHIEH. 531
WA, R BOR M X B AR SR TT RN i, R T B R PR B b A R
WOREENE K (XD A eSS, FEARRUG:, #R 2 R A .
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SR AR BUR R T EIRHIX. (F)D *
BE HLIEERR

RERVE A, FAREE, H5. @UFMERTSBOREARERE
WAL . A% 58 E R T 5K % 4 U D ) el O 48 BOK B 22 3 V838 31 % [ 4
Bk . 5IX-FAIHMTIRE, LB IEAE R AT AR H B AL 8T
OIS E 55 U (FTA), B i BLRT 5 825 8 AN 57 T8 HARECKR, H
AFEBERIMI T AEN o X PII2E 3 RO SE BB P L BUR I — #0r, BAE
Inam e E f R AR e 4 77, R B kA E D 3RS e R R

FE 5 BUR IE 7R8Ik B K 2 5 HE QL (IPEF) 25581 1) 22 ML 6f 6 [ P 3 7=l
BURBEAT#NE . IPEF A EFEREENR 14 DR, W . Nk,
Fi b AR AL B AR S B AE B RS I A, b, N SORE LA IR
9 5% Bt AR T o R RE A, 22 T B A S B 3K O R AR P 3 1 A
BCEEUE, ISEAH OGS BICEAE I, oos LN B, IR ORI 97 T

— PRAHENRH X 2 RS 1E LKA
R X [ R AR AR A 7 R D7 EZ AR K. HAS . [ &8 E A A
et ARG RE T, PR TR R, ETAERAIT LS. REM
I JEE 25 Al [ S o e [ Py e A L i R e o TR A . 7 i 22
AR TS, JLPBATF W76, AR T AR AT 0 B 55 LS EL
HA 584 SR 7 Pk A A

1. H&
HARIKR. MEARESEESEHSSE, BREREME K. it 80
AR, HALGARRESESER 50%. 14, HASSEEE. M. NF

VAR AHL TIERE A AR SRR, SRIF https://mp.weixin.qg.com/s/VHGeq3vod20153zXytG_yw
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RS 7 1Y) 6%, #0873 JiR BRI 2 36 [0 H AR 1) 51 5 BUSR LA S iz R g MAE G )
AR ERSE B L REWL, B A A AL SRR i
(JLHAZ NAND) . F5/k (CMOS) EIMEMEEE . JilbiR B =02 A A
Thae - G4k i E bR e g 47, PR RS S S E 2 —. BHA
FEZAT I 2 BEAR A AE T X 1 ARG B4 AR B RS g, o 43R
P R HE B HERI ) 35%, ( ABRE S ARARMIL R K 50%.

2022 - 5 [, HABM@EL 7TEs “atzs” Wik, HhaiE—#
FURSHE . ARG HE - SARTE N OCEE = B BRI B ORI s 8T
RO AR KR LA OI R L RIHI 5. 2022 45 7 H, EEMH
RBEL T 2 GRS EAENUE R G R L, BT R R

HABRE RS T — kT SR MAOA AT EIER R, HRIEH 2L
BLo2nm SR ERAL A . HARGE P 4L T4 5.5 (L E T H T, Fh
BT R RN 24 12320, RS, REWHEFEEANKEER S, &0
FTCVE ) AR A BR A R

2. BE

5 2 PRSI, RRBEARETT Y KNELZS5%.
A 2020 47, BEM AL SRS HH 18.4%, S EBREME TS
56.9%. 2020 4, HhE AW DAY 992 103K, HP At 639 12
FEI, L 64.4%. ESAREERFEER O, #E 2020 45 EEH O
EH 19.3%.

5 R K 5 K 1 2 AR AR A ST e A T R e 92 17 a2
SRR, OMBRFI RS B 5K i B AR w7 b 5w g )RR NE ) 1R B R S
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