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S A B 9%F5%. T IAKE], Kkt Aedh HAE A FFRILERRBCHIRT,

o EBITDAF)IE & : S R it s bk fodh A 420 8] M AL T50%, SHl@fHEeaiflidFasgid it PogLib=
KN 8],

« BAFARRE (ROIO) : EABAHBATADRERRBHOAT%, LRHAZHE23%, ERELL19%, HKL12%, &
7% B A A6%. F4F R1%.

) N7 - > gl o
B s F el B B ARIEFFRAREOM HFRIAL
Integrated
s Fabless Dusign | Foundries (Fab) OSAT
B Mshotectures abless Design oundries (Fa
R (Iom)
Ico 2 TSM UMC, ASE, | Amkor,
Assembly, Intel, USA | Nvidia,usa [U2lcom™: | TSMC,) U ; st
USA Taiwan | Taiwan Taiwan USA
testing &
packaging Revenue 54,228 60,922 36,292| 69,358| 7,139 18,670| 6,503
(5%) GM 40.0% 74% 56% 54%| 35% 16%| 15%
BITDA
E 18% 58% 28% 67% 44% 17% 18% |
Margin |
Design(50%) Wafer Fabrication(36%)
Gross Asset
B Design(50%) B Wafer Fabrication(36%) T/o (x) 0.3 7.5 2.8 0.3 0.2 0.8 0.7
B Assembly, testing & packaging (9%) & Materials (5%) ROIC 1% 72% 23% 19% 12% 6% 7%
Cash
conversion 52 113 131 104 119 66 47
cycle

TR FFR~ bysh. Nuvama Research, -F4if F547F 50 Ff
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, , . . i Top Semiconductor Companies' Revenue
N S ~ V33
j;%a %232%, }Z: bt i‘%’ %107%, jb -ﬂ;?%i‘[— -ﬁ‘/?‘ﬁ i‘jcﬂl’- ?‘j%: fi%‘ B}:] .‘Y:{f- o Change versus prior quarter in local currency
2 3 4 £l zA S N z7A Sih 27 51 T \ ‘57 USSB Roporudleuldlnce
WSTS/%E ﬂi %ﬁ‘ élj ﬁk %Tﬁ /)‘J EIJ;J:-;}% T 2024’?— Tﬁ /J‘J 1 Tﬁ 1:l’ #- % /le&_':ﬁ i% ’J‘T Company 3Q24 | 3Q24 | 4Q24 Comments on 4Q24
Fl b 3g K 19.0%, T HARFELR62701c( T, WKEIEFHA A 1 Nvidia /A AT% 69%  swonaAldemans
. e 1. S om KR o X pn A Yy AA 2 2 Samsung SC 220 6.4% n/a  server demand strong
ﬁ"fziﬂﬂﬁi?j} 9 4367\%23'{4"\ 716%%234%\ {%J‘é&‘ %3%”7]{7%’}1’/{%;9:‘4&% 3 Broadcom 140 71% n/a  3Qis 2Q guidance
511 ﬁﬁ\ 1‘[’ ,]%l ']:‘ 4'?]!’ o 4 Intel 133 35% 3.9% | y reductl
5 SK Hynix 13.2 1% n/a  Alserver demand strong
7 S G g ) i R ,):, N iﬂf] i‘;{j 5 j’ ) I 2 3 6 Qualcomm (IC) 8.7 7.5%  7.2% strong China handset demand
. WSTS M 2025 @‘l"%‘ﬁ‘ﬂj— %J’ITi migK, WEA 11.2%, 2 R 7 Micron 78 4%  12% dewmocensersong
T AE A R B 49 697012 % o 8 AMD 68  17%  10% data contorstong
9 Infineon 44 59%  -18% excess inventories in auto
0 T 4.2 8.6% -7.3% auto weak, inventory corrections
. - . " _ " . 11 MediaTek 41 3.6%  -1.0% decline in Smart Edge Platforms
. é%i%‘*‘ %'ﬁi}i é’n?ﬂé}‘rﬁ %H }iéﬁ]’%g‘ﬁ‘ ]—‘;] bbi’%ﬁiﬂl 12 Kioxia 34 12% n/a  data center strong
13 STMicro 33 0.6%  2.1% auto down, inventory corrections
30% 14 NXP 33  39% -4.6% all segments down
15 Renesas 24 -3.8%  -19% inventory reductions, weak auto
25% - 16 Analog Devices 24  3.8% n/a 3qis2qg
20% Total of above 10% 3%  companies with 4Q guidance
15% B A2RFFARFHEHR (BFET)
Amounts in US$M Year on Year Growth in %
10% Fall 2024 2023 | 2024 | 2025 | 2023 | 2024 | 2025
5% Americas 134,377| 186,635 215,309 -4.8 389 15.4
Europe 55763| 52,031 53,736 35 -6.7 3.3
0% — Japan 46,751 47,410 51,866 -2.9 1.4 9.4
=] Asia Pacific 289,094| 340,792| 376,273 -12.4 17.5 10.4
5% | Total World - $M 526,885 626,869 697,184 -8.2 19.0 1.2
Discrete Semiconductors 35,530 31,546 33,377 45 -11.2 5.8
-10% Optoelectronics 43184  42,002| 43,705 -1.6 -2.5 3.8
. = Quarter-to-Quarter Change Sensors 19,730/ 18,732 20,034 -9.4 -5.1 7.0
5% PR ————— Integrated Circuits 428442] 534,499 e600,060]  ©7 248 123
Analog 81,225 79.433| 83,157 -8.7 22 4.7
20% Micro 76,340 79,291 83,723 -3.5 39 56
.25% Logic 178,589 208,723| 243,782 1.1 16.9 16.8
" Memoary 92,288| 167.053| 189,407 -28.9 81.0 13.4
Total Products - $M 526,885 ( 626,869]) 697,184 8.2 9.0 1.2

& KRB WSTS. semiconductorintelligence, -F-&IEHRAT 5CHT
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o ARIE IDC 9 IE, AKFIESD 2024 FIR S BN IE K 42%, 2025 S5 3E K 11%. 7 58 F pufe /S A Im 3 A 2023 F49 F
Bk B ) 2024 F 8938 K, Fit 2025 S A F LA AN AE R 69 38 K B IF AR A KA £
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e AT, EEARMNGETEMNE THELLLYET & &, Pl bt F . KBEPO, @EF KT E T LY -F
For, TRZAZXEARNE T AR —AZNERE KR T EAY,

W 2R E RN ARG REHE AN

Key Semiconductor Drivers Annual Change

IDC, September

IDC, September

2023 2024 2025 Source:
Servers ($) 13% 42% 1%
Smartphones -3.2% 5.8% 2% IDC, August
PCs -14% 0.3% 4.3%
Light Vehicles 10% 21% 1.8%

S&P Global Mobility, Sep.

##F &R IDC. semiconductorintelligence, -F4=iEHF % FT
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35%
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H, AR BN A BAIR BB F. TR AR TR MHTT
KBRE AT KR, B8 REEASR TN, *idfa s TR

Xﬁl‘?ﬂﬂ’}aﬁ TR HIER, RALHEFFRTHALGLE, o BH L=
AR iR, FHREXFALF

K 1980F £]2023F, FFHRFTAIEEF FHRFTHGILET KK, KA34%
F12% 0%, EF o B 54 EE T AR SIS, THIAETR
Bp 3] k. SC-IQFT 2024 5 ¥ SR % z}f\iﬂj LB A 166010 £ 74, R T &
2%, AT 2025°F % A L BFE K 11%, X %] 185010 % T,

B ¥ $1KkCapex5 W 74K E Hd9 L4 B ¥ FAREAL BRI R

SC CapEx % of SC Market
Sources: WSTS, IC Insights, SC-IQ .
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Semiconductor Capital Expenditures, US$ Billion
Change

2022 2023 2024 2025 2023 2024 2025
Memory Companies 66.2 52.6 54.1 21% 3%
Samsung 371 37.0 36.6 0.1% -1.2%
Micron (FYE Sep.) 120 7.0 8.0 14 -42% 14% 75%
SK Hynix 14.7 64 74 1 57% 16% 47%
Others 25 2.2 21 12% 2%
Foundries 509 46.7 442 8% 5%
TSMC 36.3 320 31.0 34 12% -3% 10%
SMIC 64 75 75 18% 0%
umMmc 27 30 33 1% 10%
GlobalFoundries 31 18 07 -42% -61%
Others 25 24 138 -3% -26%
Major IDMs 38.0 435 408 15% 6%
Intel 248 258 26.2 4% 2%
Texas Instruments 28 51 5.0 81% 1%
STMicroelectronics 35 41 25 17% -39%
Infineon (FYE Sep.) 24 32 3.0 33% 6%
Others 26.5 263 26.9 A% 2%
Total SC CapEx 182 169 166 185 1% 2% 11%

Sources: Companies, IC Insights 2022, SC-IQ 2023-2025
11
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CRCYSE: S o 3 52 W FARGIEEAT LA AR B AR A PI6G “AdROR” W & F FARIT LT A

‘ ﬂ % mﬁ%ﬂﬁﬂ Semiconductor Market Forecasts
{\ - 12024 2025 0% 5% 10% 15% 20%
F R f
% . RCD Strategic Advisors. ‘ 16.019,:8'0%
= : ‘ 115.0%
ﬁ Future Horizons, Sep. ‘ 8.0%
. ‘
| 18.8%
Gartner, Oct. _‘ 13.8%
U U U Rl - . Cowan LRA Model, Nov. 3 116.9%
} ] | 19.0%
oo 99 92 93 94 95 96 97 98 99 00 01 SC-1Q, Nov. 6.0% |
%
¥ ﬁ%ﬁﬂﬁ%ék

FH kF: EE®-F IT4%, Electronics Supply Chain Inventory Study, semiconductorintelligence, -“F4&iF 5415 HT
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Capital investment

China Mobile M Ministry of Finance M Other M Shanghai Guosheng Group

M E-Town Capital M China National Tobacco M China Development Bank
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Fan-Out, WLCSP, FCCSP, FCBGA, SiP, 2.5D, 3D
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y. N\
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High-end
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EUV equipment integrotes

¥

2]
0] 1.4:{0 27%

27%
companents from a globol (3] 32%
network of more than 5,000 ey
specialized suppliers
Sample EUV key components
Pr eIy ’\hl—v \.t\
8N T \&@
u‘ IV hight Share of total
v (4] number of
¢ — 5t0g Suvohes
[l ux (2] Germany [3] Germany
: - an‘u system

during litho process

FHRERR . SIA, FiE F A RAT

Design

Equipment

mFRFIEARES RS TRAKE

Design

The semiconductor value ———— 1

chain is truly globol and 2 g @_ s}

mll on the swniulimd Commercialization LU |
capabilities of different i
geographic areas

lllustrative: The global journey of a

smartphone application pr

A European
firm licenses IP
on application
processor
architecture

(5]

A US EDA firm
provides highly
sophisticated software
for chip design

Highly advanced manufacturing
equipment is developed by
companies in the US, Japan
and Europe, leveraging
decades of global R&D efforts

Silicon dioxide
is mined

in the US and
refined into
metallurgical
grade silicon

Physical flows

The silicon is melted and
re-crystallized to form a
large single crystal called
an ingot by a polysilicon
manufacturer in Japan

AUS

fabless firm
designs (and
commercializes)
the chip

A foundry in
Taiwan

Imprints the wafers
with an array of
integrated circuits;
“patterned” wafers
are stacked and
interconnected

The ingot is sliced
into several wafers
in South Korea,
which are then
polished and shipped
to a fabrication plant

e IMtangible flows (software, IP)

Individual chips
are separated
and packaged
by an OSAT in
Malaysia

[11]

12

Commercialization

The chip is selected
("designed in") by a US
smartphone OEM to
power its new device

The chip is shipped
to the smartphone
OEM's assembly
partner in China,
who incorporates it
into a circuit board
inside the phone

The smartphone
issoldtoa
consumer in the US
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Asia Pacific 23 -10%
China ‘23 -15%

Americas 23 -5%

Global Regional Semiconductor Market ($Billion)

Europe ‘23 4%
Japan ‘23 -3%

TR GE T FRERSE LK
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B A RTOPE FHA S RHFTM-FPEMBET KA L
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=% (23-12) 10.70% 2
£ & (24-8) 12.10% 3
AR (23-12) 26.80% 1
SK hynix (23-12) 30.20% 2
=38 (24-9) 44.90% 1
Ak (24-1) 16.60% 3
i@ (24-10) 19.80% 2
Tl (23-12) 18.80% 2
Microchip (24-03) 17.60% 2
AMD (23-12) 14.70% 3
ADI (24-10) 22% 2
NXP (23-12) 32.20% 1
* ko (24-9) 33.20% 1

FH kK. Factset. BCG, il Ahaf %P

B XA R X B ¥R LR

2018 Scenario 2: Technology decoupling

-$83 billion (-37%)

@ What drives the impact?
Shifts in supply chain location 0
$226 ‘
billion Change in global share of Chinese OEM:¢ I-.l

US semiconductor it forced by US export ban? 62
revenue

Proactive pplier diversification 0
R&D cuts to adjust to lower revenue 73’,-
-18 percentage points

Where does US share go?
48% ke
AoQrea

US semiconductor
market share Japar

P - ARFEZ 2B H

After impact

$143
billion

30%
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Company HQ region
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HREA, AaFasgtFReTHRALY, FRLELRKMHET
X F Re P 6940 BN B AT 6910%4% = 212032 6914%. WA= R XA Lk &

2%

Mainland China

Taiwan China

®F, $120324F, £ BEHIFETHE 8% w0 1% 19% G
© BTSN A LT K202F LT HEHEFT EEE, " e
3]2032-F A8 i 40% A 2 X X 2 5h, £ E 20224558 £~ % o S

BB ARG K 2020325554 F28%A910nm A T L E 69848 % B, 0 13%

1990 1995 2000 2005 2010 2015 2020 2022 2025F 2030F 2032F

. é;* E% lﬁ] %']i%'li ﬁg&é{*%ﬁq %‘:ﬂ" Eg &"]é}'l%%’ 2022V52032F (%) Note: The fab capacity forecastwas done by forecasting future CapEx by region and process

type andallocatingitto different regions based on investment patterns we observed with

ERiE EAEN 3% 7% 52% 20% 18% future fab announcements (comprisingover 100 individual fabs between 2024 and 2032)
PR 9% 4% 57% 17% 13%
]2 22 ~ a
T 30% 30% 4% 26% 7% M 2022-20325F & 3 K ¥ 4K 7= f6 38 K M LA N
2032F 32% 42% 3% 17% 5% ( .
2% wspm%)
Logic: 2022 L2 31% 69% 365%
<10nm / 5032F 28% 6% 5% 9% 47%
2%
Logic: 2022 28% 13% 4% 40% 6% 8% &
10-22nm  o530F 20% 14% 6% 6% 29% 19% 6% World Avg
: 2022 8% 4% 10% 5% 30% 33% 9% 129% aT%
I T e e —————————————————————————————— ——————— . 90% 7 % —— 22-32 (108%)
ELLL AWkl 10% 3% 10% 5% 25% 37% 9% BT 62% - - 12-22 (81%)
) 2022 14% 17% 25% 7% 5% 25% 9% -
DAO 2032F 18% 19% 21% 5% 4% 27%, 2% Europe Korea Té;:;:: Mainland China Others
Total 2022 10% 8% 17% 17% 18% 24% 7%
ota 2012-22 % ch _32F°
2032F 14% 8% 15% 19% 17% 21% C wchange [l 2022-32F % change
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o Fouin: £ERXEMAENA T AREIRFE, £2022F42023F10A AR E 0 E4E, EARGAHCPUERME, @45 aTAHI00L & H
WG e 694 o B T H 454k 69 16 ) HH/A800. 2024128, £E B 53Xt E B EHBMER S £ SR 4. HBMRAIS | xaEay i T, H
AARE S R L2 FIHBM3E, =2, A h . EAFH KT H4E, BRN LB AHL,

o B, EFEIMKE QR BREART) ], — T @A KA TR & E S FARA A SUR A A 25— ma e Bl

£ 5 FR ) K 35 09 EDA T A
WA 3t T4

B F 5F K kAR Aesk , Mk

GPU. HBM<F X ARG R L7742, HEEGAMRAF X N4, BAESN, &k, RALF Be 7R TRaER B RKT % LK.
B X B FARH 6 EE

US Al Semiconductor Controls

AR

Memory Memory Performance
Capacity Bandwidth | TeraFLOPs Bitlength TP: (B':'::;:I;I;'(‘))PS Die size (mmz) density Rule 3A090.a Rule 3A090.b
(GB) (Tbps) (TPP / Die size)

H100 SXM 80 34 1,979 8 15,832 814 19.4 APPLIES DOESN'T APPLY
H20 SXM 96 4.0 296 8 2,368 814 2.9 DOESN'T APPLY DOESN'T APPLY
L40S 48 0.9 733 8 5,864 608 9.6 APPLIES DOESN'T APPLY

L40 48 0.9 362 8 2,896 608 48 DOESN'T APPLY APPLIES
L20 48 0.9 239 8 1,912 608 3.1 DOESN'T APPLY DOESN'T APPLY
L4 24 0.3 242 8 1,936 295 6.6 APPLIES DOESN'T APPLY
L2 24 0.3 193 8 1,544 295 5.2 DOESN'T APPLY DOESN'T APPLY
A100 SXM 40 1.6 312 16 4,992 i 826 6.0 APPLIES DOESN'T APPLY
V100 SXM 16 0.9 125 16 2,000 L 815 25 DOESN'T APPLY DOESN'T APPLY
RTX 4090 24 1.0 661 8 5,285 ¢ 609 8.7 APPLIES DOESN'T APPLY
RTX 4080"" 16 0.7 320 8 2560, | |, 379 6.8 APPLIES DOESN'T APPLY

AMD MI210 64 1.6 181 16 289 \. = / 770 3.8 DOESN'T APPLY APPLIES
AMD MI250X 128 3.2 383 16 6,128 __ o 1540 4.0 APPLIES DOESN'T APPLY
AMD MI300X® 192 5.6 2,400 8 19200 2,381 8.1 APPLIES DOESN'T APPLY
Intel Gaudi2® 96 5,600 826 APPLIES DOESN'T APPLY

1. Not "designed" for datacenter
2. No official specs, estimated

semianalysis (2023.11) ,

TSR R 5P
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BRRFFRETLEBME O L R SRS
Incremental cost to cover 2019 demand with fully “self-sufficient” localized semiconductor supply chains

Upfront investment ($ Billion) Incremental annual cost ($ Billion)

EDA &

Core IP 10-30 | 3-10

Design 30-95 10-35

Equipment - 90-275 - 20-60
Materials | 15-a0 10
Manufacturing’ _ 755-785 7-10

u,

Design [J] Manufacturing

1. Including both wafer fabrication and assembly, packaging and testing

Note: Range defined primarily by number of local companies assumed to be required to meet the local needs in each activity of the value chain:
from just 1 player to supply the entire local market to 3 players typically found in the current global market structure

Sources: BCG analysis

F# KR . BCG, - Soil 4k AT AT

B g = S Ae IR 40 R

WAL ST LRF FRESEHBE

Incremental cost to cover 2019 demand with fully “self-sufficient” localized semiconductor supply chains

% of global
semiconductor Upfront investment ($ Billion) Incremental annual cost ($ Billion)
consumption’
o ue _ 30-420 - e
B Rest of
20% e I 25-80 - 5-20
- Europe _ aa0-s30 - aee0

Manufacturing Design Manufacturing Design

100% $860-1,100B + $40-125B =$900-1,225B $32-80B + $13-45B = $45-125B

1. Calculated as the estimated semiconductor content in electronic devices
Latin America 3. Mainland China 4. Includes Middle East and Africa

sold to end users in each geography in 2019 2. Includes Canada,
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