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Global manufacturing capadty by location (38)

Others?

China {maindand}

South Korea

Japan
Europe
us

1950 1995 2000 005 2010 2015 2020E 19902020
Global capacity 10Y CAGR (W) +20.2 +0.6 +11.4
US capacity 10V CAGR (W) +12.8 +5.0 +7.2

Xt&: BCG ‘Government Incentives and US Competitiveness in Semiconductor Manufacturing’ M21&

Tu OB HA| BHEk] £Q9] 34%0[L, BIL 12% 45

US share across the semiconductor valre chain, 2018 (%) Comparison of US share of manufactruing value added,
across industries, 2019 (%)
EDA 85 O Aerospace 49
CoreIP 52 0 Medical equipment 25
Manuf. Equipment 50 Q Pharmaceuticals 23
Materials 12 a Perochemicals 19
DAO 30
Manufactruing - 12 Logic 12 e Semiconductors - 12
Memory 4
osaT (M s o IT hardware 8
Develop & commerc. 48 ‘ Consumer electronics 3

US share of global consumption: 34%

2. DAO=Discrete, analog, and optoelectronics; EDA = electronic design automation tools; ICT = information and communications technology; OSAT =

outsourced semiconductor assembly and test
Xt&: BCG, Me|=5d 2|MR|MIE
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4 HEEN] 30| ME 2oHE 2l dhmA| A 9 FH|= MEIZ, HE Y 1§3|F2 OfAjof
VALUE CHAIN ACTIVITIES WHERE ONE SINGLE REGION ACCOUMNTS FOR ~65% OR MORE OF GLOBAL SHARE!
FronT Eb Back EnD
Wafer fabrication Assembly & Test
§ | Advanced processors (CPU, GPU, : Logic: advanced nodes | + * o ———
; E FPGA) and DSP ; - (< 10nm) - - Assemb'lyand Test E
RFFE and cellular basebands ; .|.-.|. Logic: mature nodes (O54T) us
Data converter, switchers, - (>=10nm) - China
multiplexers and other analog -+ o+ - Memaory - -
anvan
South Korea
® | Japan
EDA & Core IP EquipmenT & TooLs MaATERIALS H
g EDA 23 equipment types, Select examples (not exhaustive): UK

H IP (Arm architecture)

i.e. doping, process control
@ | 12 equipment types,
i.e. photoresist processing
- 3 equipment types,

i.e. EUV lithography

@ | Photoresist, photomask

® + Silicon wafers
L Packaging substrates
- Specialty gases (in aggregate)

XI&: SIA(Semiconductor industry Association), Hl

aus 39E XYE Hes:n=2 4

Precompetitive Research

EDA Design

Core IP = Logic
* DAO

= Memory

Equipment

Materials
Assembly,
packaging
and testing

Manufacturing

= Wafer fabrication

Bl =53 2lMAIME

Share by region (% of worldwide total, 2019) Cost savings vs.
) ) fully localized
mUS China East Asia Europe = Other "self-sufficient”
$0.9-1.2T
investment
$45-125B
annual cost
Equipment 36 18 efficiencies
Materials 57 12 . 35-65%
- enabled reduction
Wafer fabrication 56 9 . . )
in semiconductor
Assembly, paFkaglng 38 @ 4 prices
and testing

XtZ: SIA-BCG ‘Strengthening The Global Semiconductor Supply Chain In an Uncertainty Era’, H2|=Z
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AR QRS Sofnh mw W] 2 AAH(Self Sufflclent)’Bl A7} obed
R 1 93, &5 At SdgiE Fell gl vl =g
(Logic) 5419 FAF &djo 7Iukstar Qi) wt 11]-4 O}X“q?l Tae Y ¥E
A 72 A= gl 24 2EW Bl kit Ao 7F58(Secure and
Controllable)' & AEskal 9}5 Fo] 4ol

ALtE|QE o2 ed| Al R 5009 Ef X

A S2E BN Yol F OIS HIS(%)

A
With additional
government |
incentives |
10 i

6

=M=

2010~2020 °=%

o Mz 5 MARDH k1K 29| 0= Ly 2030 4oy 5
0= XtX| H|F(%) e - 54 H(FAB) = 0| =H|S(%)
$508 24% @ 2 @ 19 @ ~13~14% @
program
10
$208
14% 3 14 ~12%
8 program ? 0 0 o ’ e
6 Status quo 6% 5 10 ~10%

T

(not addressable) (still addressable)

2020~2030 forecast

Trend vs. 2010~2020:

0

Xt&: BCG ‘Government Incentives and US Competitiveness in Semiconductor Manufacturing’, M2l =35H 2|M XM E

72 ApAAY e I HlEEd .
|

HA 2] A4
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HZ Zofoll Q17H|

2
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198040 0f- HrEH| F24ato|
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o 8
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Ab Hrbs 298 A3 o)G % of7)of Q)
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Upfront investment (US$bn)
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20&= H[8: £7| £XHIE 12HE, RXHI&2 Bk

Incremental annual cost (US$bn)

Design
EDA & Core IP 10-30 310 m Manufacturing
\ \
Design 30-95 10-35
Equipment - 90-275 20-60
Materials I 15-40 5-10
Manufacturing 755-785 7-10
|
At SIA-BCG ‘Strengthening The Global Semiconductor Supply Chain In an Uncertainty Era’, M2l =53 2|MX|ME]
HE=H| XPAd L OFEAl =22HE AQHIE =
% of global Upfront investment (US$bn) Incremental annual cost (US$bn)
semiconductor
consumption
32% us 350-420 5-15
32% China 175-250 10-30
32% | Rest of APAC 5-20
32% Europe 240-330 25-60
Manufacturing Manufacturing
100% $860-1,100B + = $900-1,225B $32-80B + = $45-125B
AZ: SIA-BCG, Me|Z5H 2|MA|HE
StzH| M=o THE =K Q11| H|W: Oj=2 OtAlOL, Z=30i HIoH Z=0| ot
Advanced Logic Advanced Memory Advanced Analog
100 100 100 <—
78 79 n.a. EE
China 63 China 66 China 68

XtZ: SIA-BCG, HI2| =33 2[AMA[ME]
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T

Includes:

Memory Advanced Logic 24%
28% 34% 34% * Defense & Aerospace
Other Infra. = Telecom networks
$107B . Enerlgy, secgrity and
25% of global Consumer medical equipment
semiconductor = Data centers of
sales 9% Government and
essential sectors
- (telecoms, energy &
DAO utilities, healthcare
Other Lodi Total US advanced Other Critical and financial services)
23% er -ogic logic consumption applications infrastructure
15%
(% US Capacity / Consumption) 49% 0% 0%
10-year investment in new fabs 980+420 140+60 45418 273 newfabsof

for onshore coverage in 2030 ($B)
(Private sector + Government incentives)

20-35 kwpm

AIZ: SIA-BCG, HZ|=ZH 2IMAIME
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EA BARY K W AV, B A L o] ek BEw 58~6
2100978 212 £2)0] A ol ¥7190) B+ ek

OfF U A% HE A 3 ST QA PRE vl BTG F30) wuA AUAE AFsks FEE oh

o Wohe oplote MOt2 ofd ), mvie) 84 Rol] thd T AFo] 2ol BAA Ak 4L 2 1)

A 90 ok MARPEE o ) A QA AIFeks ARLOR 1) ofHth Bl 43kEA g o

8 ele] v ) Hrne] g FEe) e ) 7199 +d' § Altheke A
CE MAT £ gk A2 - AR AYIE oA A o1F ) A
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Xt2E: Refinitiv, CNBC, Peter.G. Peterson Foundation, HIEZ|ZZH E|MAIMHE
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13
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o]
= &
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2017 23e} L oAzt 7ol gt} 20139HE 73] S EHE o1 ol4rth 2017d FEdol
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HIEH| 22 2= s4o xHE TSMC, &2 UMC (Bloomberg)

2019 TZL LYoz XtSAL A2 SZot A4S So[SH| =UX|E 2020 ofdur 2| XtSAL Mith 2= S SHULE
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St SAl0l OIF 29 MxHe| Jeo| HMetHoz drds FI17F A SSUC

3 ORMES Ae Wl Saclae] A AF e
o] o] o7t Yepdt} ok

WA BERE ARE 21 3-487) Aolo] sja® Adolth. AEA by 1
54 S 27l U8l mEUE A3k A7) 42 27 A4 @A) dre e
uji R, A Akle] A W] B :

THRE2| A A= 19 olg|gt 3 FolA M & FES W 3l 7192 pure—play foundry A
TSMC el TSMCH IDM 719E5S Xﬂlsﬂéi BE WMEAE Y gAE AAk *M
o] ¥, o] y-=g] A9 58.8%F TSMC7F Hfata Stk white] wj=r2 o
g A%E £ TSMCe 74% eAl B5E SR SUAPAIHE Al 2
= @S TSMCell FEdt dow wds] B F5& AN F7F #3elA
T 288 A& 2% 9AIQl UMCZE Y %& 5952 7153t
TSMCet Hlu Al &3] =2 &S 7|58 UMC S2E IR YA Mg /e (2020E 2|F)
(%) PSMC
450 + SMIC  1.7%
400 e JMC — TSMC Samsung 5.0%
Foundry
6.8%
GLOBALFOU
NDRIES
7.4%
UMC
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
2020
Xt&: Bloomberg, M2|=5# 2|MA|IMEH Atg: M| =53 2 MAHE
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TSMC2 UMCE 25 THe L2
7|AolA|gF AVA M 2
H|ZL|A 22t

UMCe] JHuhe ofilg i
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UMCY F7Hs 2 39 7120% 300% o4 HEHEH ol wed Wi
FHPEOR A% W] FEolghn ¥ & gtk UMCE 2 @l Fot vjZ o]

AdF717]15 19% vl @24 EAuk Joloo] 4ujz F71git) o] UMC
9} TSMCE vl A, UMCY vpdg /iAo #2838k Asto] vehvda 9,
n)g Fol Ao wE Fol A9 JdFo] UMCH A|ghd oz vehtr] wio]
t},

HA, UMCt TSMCHjH] CapEx FA7F &A3] vt} 2020 71% TSMCY
CapEx FAhk= 17297g80d v]&, UMCE CapEx FAH= 1097€& o] =33
ok el 17919 Aol W 20219 CapEx FAF 7RolRiA vl Al th2k 204
o} A7} Wtk ol UMCE 17 +, wWiEF%E, 7y, I8 At
TSMCsF &43] #ol7k Y] wiitelth. TSMC F9+ oif-i WA &
IS—tier 1259 W& cutting—edge technology©|t}. <&

TSMCE 1AL Q75 gh7] 98 A &Ho0%
= w2 £57 Sgof d17]o| CapEx T4 A%

ot
g

ko oi

N
30
N

UMCE TSMCAHH 1%'—tier QAISNA HAE AF Z2ZAAN 22 TS B4
ok ut thekst 2M—tier YASZEEE] mature node AFEQ T Fak 2 A
Folut Bulda} 7PdAES] A8 e dE AHE PgFow Fasitt o]yt

A 540 E UMCE WEEAl 71959 7P & 11811 1Mzt FieA s o
A& FHTh 20209 UMCE B A S 77d7to]l 2 npxlgol A4 7l
go] mjEE0]oES 7.7% 713 22.1%= 71=F k. TSMCS} vl A] ofAe
2 wjEF0]0E olX|v FAAES Aol FAR Aol

Fod Aoz Helth

TSMC2} UMC CapEx, ROIC H|m

Capex (M=) 2016 2017 2018 2019 2020
TSMC 11.5 11.6 11.1 16.1 17.2
umMmcC 2.8 1.4 0.7 0.6 1.0

CapEx to deprication expense ratio (%)

TSMC 1.3 1.1 1.64 1.58 0.95
uMmcC 0.87 0.39 0.35 0.57 1.06
ROIC (%)

TSMC 29.72 27.8 26.89 23.53 30.41
uMmcC 2.09 1.84 2.86 1.78 8.07

2021 CAPEX plan

TSMC 3nm, 5nm, 7nm  Hck Ii3|1& & OpA3 H|=H Speciality Tech Total
0.8 0.1 0.1 US$ 25-28 billion

UMC 8" 12" Total
0.15 0.85 US $1.5 billion

XtE: UMC, TSMC, HI2[=ZH 2|MA|ME
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TsMcel 2% 8 s HiE

5nm >0, 25um

~0.15/0.18um 7%

-0.11/0.13um 3%
~90nm 2%
/ _ 65nm 5%

0.25/0.35um

0.15/0.18um
13%
- 40/45nm
nm
33% TSMC 9%
0.11/0.13um
11%
28nm
13%
90nm 20nm
11% 16nm 1%

17%

A& UMC, HZ| 233 2IMA|HE

0% 2 B202 Hyaweis
9le TSMC

BHH UMCOl|A| 2A|2l =
A g

AtE: TSMC, ME| =5 EIMA|HE

UMCS TSMC9] zpo]d 5 shve=
A 2 AASY YEE7F 12 i UMCe vhgdt z
uAE AE BAE F]le A 5

A Bzo] A

Ry o

AE Aol AR, R 2= 17 shE QLS Al 1 EFFo] & 4 dief gloh
2 UMCe A& vkt 1453 A&HH 07 AE FAAHOR gAa
Abe] AHo] QA & FEE ek F o7 oojrpy|o= 37} Q).

%0,
)
-
Jo
ofN
_O‘L
i
rlr
=

UMC7F 2020 TSMCHU 2 Fo&8S 7|58 &
ol Aot 49 wolgo o ZAFOF war
A =] o] "t #as| vy 3549 Ve V9Ee] 5
ANE sHA £ Pk o]& Qs TSMC + HAZ & 172491 Huaweidl

e 12
urt
myoHr X e ol

o ol HEAlE ‘a%o}Xl xSt HAaL iz 12, 48%7<Wo} NIREE= s
F 97 Fek UMCE 8 o] 7o Al elA A-f2d < AT TSMCe
o] wjEoEETt %—8— 27 NS Beeta A ot 1 IS wjulgc
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TSMCe uMCe| n2fat oj= H|F

Apple 25.17 | MediaTek 12.35
Huawei 12.48 | Novatek Microelectronics 6.95
MediaTek 4.81 | Realtek 2.21
Qualcomm 4.23 | Qualcomm 2.09
Broadcom 3.92 | Phison electronics 1.87
NVIDIA 3.77 | Broadcom 1.80
AMD 339 Tl 1.34
Sony 2.42 | STMicro 1.29
Tl 2.36 | Faraday Tech 1.14
STMicro 1.85 | Himax Tech 1.02
NXP 1.81  AMD 0.92
Renaissance 1.42 | Gigadevice semico 0.88
ON Semiconductor 1.40 | ARM 0.85
ARM 1.19 | Elan Micro 0.76
Intel 0.98 | Qorvo 0.56
Analog Device 0.96 | Raydium semi 0.55
Phison electronics 0.83 | ON Semiconductor 0.42
Marvell 0.71 | Intel 0.42
Infenion 0.59 | Fitipower Interate 0.42
Xilinx 0.48 | Sitronix Tech 0.40

A& Bloomberg, Mz|=Z# 2|MAIME]

%Czﬂ THEHES Aoz TSMCE 39z 1,0000188 FA5 HEd 1 Intel>

2] PR Akl 23 FAdsh shesE] AR AIRE
& IRtk gese A oAl F7h vl wWol FAE she] ko m o] whgko]
bl Q7] wiizelth vhd, UMCE o 71953 t2A CapEx 7to|dAE
A A Fotth UMCE A A8 BteA T AabskAul, 4714 #gedA &
ik 99 HgA #F 3ES Agst] wite] ole] g AAETe] ks
AL itk UMC+= CapEx FAHE E8l %Zﬂ& o7 AvE seA ddete
A4 7FEES 100% FA8kL b/g +2%S Adsta ok wE

o7 WEIE BE 4E AT I UNCE ofd) oSl 15e e
Gou AL et AR $48 W Hoin, 20E 432 0
ik,

I Playing Second Fiddlle to TSMC Gets a Standing Ovation - Bloomberg
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