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Acrospoce NN 2% Q)’Q\/ Q)’Q/\ /\/Q'\’ /\/Q/\ Cb,Q\’ %,Q/\ N 0/\ Q,Q\’ 09/\ I\ N
— N AP P s A s s AR o4
Industrial electronics [ 40-3:8% v v v v v v v v v v v v
- 2%
oo ooponce. | E— 5 IR Y Al e—r g Y H A L
B 3%
e STl
Consumer packaged goods [N 2% E‘F/ H
_— %
| ——
acmressaamsesamssnesert TS == 3,000,000.00
- 10%
— 2,000,000.00
Consumer electronics I 5%
- % 1,000,000.00
meaical dovces  — 0.00
NI INEEEN N N NN AN
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* BEHAWMZEZLTHRKENLTXBREHEN B, REAREZNAMEA BRI, EAEEHFZHEENHIFXEEMGENT, 8A
BHEGHHGE IR ENTHILER, RRERL2%. BTEH, SARHE @M E LA A B,

FRAEST ¢ i

EEHSHTAERERSTL. AAZH. MIMESH SBEFSMNMER
VALUE CHAIN ACTIVITIES WHERE ONE SINGLE REGION ACCOUNTS FOR ~65% OR MORE OF GLOBAL SHARE!

- (15 to 20% of total industry R&D)

\

N MANURACTIRNG N
FRONT END BACK END
G e ® - Wafer fabrication Assembly & Test

I | Advanced processors (CPU, GPU - ‘" Logic: leading nodes gt
= 4.Back End = g dpDSP (P, d +.9, (%0 g + - + 140, | Outsourced
:"3 3.FrontEnd e oo A) an (< 10nm) AssemblyandTest '
Wafer fabrication & testing $4128B : E
RFFE and cellular basebands -+ ‘o' - Logic: mature nodes (05AT) = U
" s
: =10nm)
' Data converter, switchers, > - China
RaD  oapex VAnpE Rap  capex VAL Rap  oapex VAGLE Dosioes multiplexers and other analog <3 Memory
- 0.+ 0 B e
"t
0 ‘o] oram =
l . 49, | South Korea
&®
o
2 = = [ | B g = O @ | Japan
= 53% 13% 50% 13% 64% 24% 3% 13% 6% $928
= EDA & Core IP EQUIPMENT & TooLs MATERIALS H -
> ¢ CAPEX
i 4 v . $1088 =g B 23 equipment types, Select examples (not exhaustive): 5w
£ sty } Ll 7omaterials | e = == i.e. doping, process control ) R
= -~ 2 i ADD U\ - ) sl @ Photoresist, photomask
s ) 2908 *; IP (Arm architecture) @ | 12 equipment types, )
R&D CAPEX VQE%E R&D CAPEX VQE‘SE R&D CAPEX V;;‘E%E .e. photoresist processing 0+ Silicon wafers
&= Packaging substrates
. 3 equipment types, . .
" i.e. EUV lithography - Specialty gases (in aggregate)
& 1. For Design, EDA & Core IP, Equipment & Tools and Raw Materials: global share measured as % of revenues, based on company headquarter location. For Manufacturing (both Front End
| = -_— . . — — ) f
3% ool AR o 2% T 5% 6% 5% and Back End) measured as % of installed capacity, based on location of the facility

Sources: BCG analysis with data from Gartner, SEMI, UBS; SPEEDA
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2.6 & 3F FRT & FR MBI EE
s FRRBEACEEGALENARL: ARUKE (£E. $EH. BA TEXGERSEE. BM) STk 8% A L6 F F4R4T k38 hnfh %
Ho BAWNFFRELBRAREFFEELARE, A" RETATEEEARE, TEXREHERAROEMA ZR4EAE, ARTHRAR
¥ B LA RKEHBEA S GRS 6
ZE MR B4 735, SR moGE TR EH Sk
Technology complexity and need for scale have led to emergence e : Design 4
of business models focused on o specific loyer of the value chain ch:;eg“;::‘u :,":;;l":n:" Jz}%m@ quip B 6|
A relies on the specialized Ve ~{11] I
Design : Manufacturing NDUSTRY capabilties of different O~ 9
Front End Back End Capacity Sales geographic areas N Vet
Wafer fabrication Assembly & testing (2019) (2019)
Company names are illustrative (not exhaustive Hiustrative: The global journey of a
smartphone application processor
) Logic 21%  53%
intel samsuns kMYICI’OH £ - NXO (nfineon Memory 98% 98% - ] Commercialization
Integrated Device \ = — DAG: sisk TR % J [3 : [4] The chipis ted
Manufacturers (IDMs) SK’Gh’; e KIOXIA [3awcs 1S7; e o o 3 A Eurap.:v /

Overall 67% 71%

...........

NVIDIA Manufacturing

Fabless design BROADCOM AMDZI R —
S A foundry in ndividual chips
o MEDINTEK o
3 Logic 79% 47% T:::lfn
N
'T; uUMcC Memory 2% 2%
i Foundries DAO! 6% 25%
o SAMSUNG Overall 33% 29% e
; sSMIcC ) :
E 12| T
B 3 @ G'JCET 3 atsre ,
utsource
P rtech
Assembly & © B} Powertech
Testing (OSATSs) L

TFiine
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c BHRIANERF FRATLART
EXZFMWmife T/ KIL. FF
WE 82 KB R A BB F R
FEHF»Z— JLFEAE ©F
R AT AR AR B F AR RS
FFHRAT A A RN B HAR T 4400
Lk, L#FTARIL2007 %H
T A THZFRIT,

# B ¥ FARAT ke PIULN, GDP, #tik K £ T 893k

\NDUCED

\WDIREC

o\ REC r
Income
(USS$, billions)

GDP
(USS, billions)

{se19 }-{sam $55.8 | {$98.6 }

(277,000

669,498 |

905,551

1,852,049
TOTAL
Employment

£ B ¥ 54K 7 gt R 40 5 A0S e AR

Total semiconductor jobs impact by industry

@® Natural resources @ Professional and
and mining business services
® Construction ® Education and

@ Manufacturing health services

@ Trade, transportation, ® Leisure and hospitality

and utilities @ Other services

Information Government

Financial activities

Source: Oxford Economics, IMPLAN
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1.85 million jobs
(noted by sector
in thousands)

% [E 50012 Bt 5 Bt %) T F 54T 1£2021-202669 B2 A4Z 5 7K

The total annual jobs impact of a $50 billion federal semiconductor
manufacturing incentive program, 2021-2026

350,000
300,000
250,000
“ @® Operations
© 200,000
= © Capex
ES
E 150,000 @ Construction
100,000 ® R&D
50,000
0

2021 2022 2023 2024 2025 2026

A new $50B federal incentive program will enable establishing a minimum
viable capacity to cover the US consumption from critical applications

US ANALYSIS: BREAKDOWN OF TOTAL US SEMICONDUCTOR CONSUMPTION, 2019

US consumption as % of global semiconductor sales
25% 1

=

Advanced
logic

Memo

v Includes:

« Defense & Aerospace

« Telecom networks

« Energy, security and
medical equipment

» Data centers of
Government and essential
sectors (telecoms, energy
& utilities, healthcare

$107B
25% of global
semiconductor
sales

23% and financial services)
DAO Total Us Other Critical
Other logic consumption applications applications
Full manufacturing Minimum

10-year investment! in new fabs self-sufficiency viable capacity | 945B already available

h (state & local)
for onshore coverage in 2030 (5B) ~-980+410 ~230+95 $50B of
Private sector + Gov. incentives -60 new fabs ~15 new fabs of new

federal incentives

1. Total Cost of Ownership - includes capex and 10 years of opex, before government incentives
Sources: BCG analysis
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300671.5Z EiT 46.9 39.1 97.4 271.8 36.3 899.2 SR
300782.5Z B[ 44.5 39.3 615 65.8 36.7 102.4 FE AR
688368.SH VR 40.8 36.7 73.3 270.8 222 1,026.1 HE R L
688699.SH B4 T 38.5 30.8 95.9 169.4 13.1 541.5 HE R L
603501.5H FH IR 29.8 28.6 343 50.8 30.7 73.9 HE R LR
300661.5Z S 26.8 27.5 50.6 59.8 35.4 88.2 HE AR L
688766.SH Bty 25.4 22.8 53.8 94.9 455 160.7 HE R LS
300327.52 LG 25.4 28.9 416 49.9 38.4 62.3 HE R L
002049.5Z [ 25.4 27.4 44.6 70.4 44.9 99.1 HE R
605111.SH Hriihe 24.3 24.0 46.5 83.6 27.3 164.9 Sy SLER
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688216.5H SRR 19.3 19.0 49.5 43.1 21.4 68.7 HE AR L
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688099.SH SR 17.7 216 50.5 185.2 51.2 438.5 A L
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300623.5Z R 16.2 17.2 46.1 48.2 26.3 73.9 Sy Bt
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