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US Treasury Tenor 2022/2/28  2022/3/31 Change(bps) YTD(bps)
2Y 143 2.33 90 160
: 5Y 1.72 246 74 120
vield oy 183 234 51 83
30Y 2.16 245 29 54
Spread 10Y-2Y 39 0 -39 -78
(bps) 30Y-5Y 44 -1 -45 -65
5Y -141 -091 50 74
TIPS 10Y -0.80 -049 31 61
30Y -0.13 0.01 14 47
5Y 313 3.37 24 45
Breakeven  [10Y 262 2.83 21 22
30Y 2.29 244 15 7
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Earnings Growth (consensus bottom-up) Sales Growth (consensus bottom-up)
2022 Earnings Per Share Growth Annual 2022E Sales Per Share Growth Annual
10E  20E 3QE  4QE  2022E 2023E 1QE 20E JQE 4QE  2022E 2023E
Energy 3% 124% &% 7% 8% (9%  Energy %% BH% A% 6% 8% (3%
Industrials 31 23 31 46 3 2 Communication Services 14 12 15 19 15 9
Consumer Discretionary  (13) 16 38 51 2 24 Consumer Discretionary g 14 17 15 14 10
Real Esfate 14 11 17 10 13 li Industrials 12 12 13 12 12 7
Materials 33 10 6 (2) 10 (4) S&P 500 14 12 1 10 11
S&P 500 6 10 12 g 10 S&P 500 ex. Energy 11 10 10 10 10
Information Technology 3 5 g 10 g 12 Information Technology 10~ 9 10 10 10 8
Health Care 10 7 6 7 ) Materials 21 12 7 3 5 (0
S&P 500 ex. Energy (0) 2 8 12 6 11 Health Care 12 7 5 5 7 3
Consumer Staples 1 2 6] 7 4 8 Consumer Staples 8 5 3 7 7
Utilities 5 8 @ 17 1 i
Communication Services (7))  (3) 3 8 1 13
Financials ) (19 () 0 (13 15
E R : Goldman Sachs - 2022/04/01 19
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Cumulative global fund flows across assets (US $ billions) - ETFs &
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EPS growth (26) PER PBR Div. Yield (%) ROE (%)
FY21 FY22 FY21 FY22 FY21 FY22 FY¥20 FY21 FY21 FY22
RE Auto 45.0% 33.3% 14.3 10.7 1.00 0.94 2.3% 2.5% 7.0% 8.7%
TR EE Bio -10.8% 13.1% 17.1 15.2 237 2.25 4.6% 4.2% 13.8% 14.8%
FEEEE Cement & Construction -11.8% 21% 11.9 11.6 1.14 1.10 6.7% 5.8% 9.6% 9.5%
HEBEHMN Consumption -25.1% 41.6% 26.4 18.7 7.27 6.28 4.1% 3.2% 27.5% 33.6%
OEM/EMS Fabless 135.8% 14.3% 14.8 13.0 476 4.01 1.7% 4.1% 321% 30.9%
gl Financial 47.6% -12.0% 59.3 67.5 7.72 6.95 3.7% 5.0% 13.0% 10.3%
EFEEM Internet 2.9% 13.7% 27.0 238 2.66 2.60 3.4% 3.4% 9.8% 10.9%
ITiERE B E Ah IT distributor 82.6% -13.4% 7.7 8.9 1.51 141 4.7% 7.0% 19.7% 16.0%
OEM/EMS LED/Panel 833.6% -55.5% 6.0 136 1.38 1.38 1.5% 7.1% 22.9% 10.1%
#HEEm Memory 228.0% 27.2% 8.7 6.8 1.41 1.22 1.7% 3.9% 16.2% 17.9%
RE OEM/EMS 24.1% -3.2% 12.9 133 1.37 1.30 3.9% 4.6% 10.7% 9.8%
HithiEgEs Other Nontech 47.2% 18.1% 80.4 68.1 9.81 8.81 2.0% 2.4% 12.2% 12.9%
HE4hEF Other Tech 24.1% 13.3% 13.2 11.6 223 2.07 4.3% 5.1% 16.9% 17.8%
ETFIEH PC periph. & Component 69.3% 14.3% 15.1 13.2 2.99 2.65 2.2% 3.0% 19.8% 20.1%
Btz Petrochemical 203.9% -23.7% 11.3 14.8 1.73 172 2.1% 6.5% 15.4% 11.7%
LED/Panel Semiconductor 27.4% 27.4% 223 17.5 6.56 6.65 1.8% 2.2% 29.4% 38.0%
LED/Panel software -166.3% -373.1% -68.7 25.1 473 2.70 1.8% -2.2% -6.9% 10.7%
FEEY Sport 121.9% 25.4% 10.8 8.6 3.14 2.66 3.2% 5.8% 29.0% 30.8%
£ 458 Steel 2876.5% -10.5% 10.1 11.3 1.71 167 0.8% 7.7% 16.9% 14.8%
& £ 48 2 Textile 23.4% 17.5% 22.8 19.4 5.52 4.98 2.7% 3.1% 24.2% 25.6%
fniE Transportation 881.2% 24.3% 31 25 1.82 1.22 1.8% 12.1% 59.0% 49.0%
Total Total 72.0% B.4% 209 19.3 4.02 3.77 2.6% 3.9% 19.2% 19.5%
ERRIR . SR - 2022/03/31 28
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Worldwide Semiconductor Revenues

Year-to-Year Percent Change
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2021 Worldwide IC Company Marketshare by
Headquarters Location*
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IC Sales Marketshare by Company
Headquarters Location™
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MCU Market History and Forecast
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Analog Market History and Forecast
BN Market (SM) B Units (M) —&— ASP (S)
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Market ($M) 55,232 57,005 74,131 83,213
Units (M) 165,761 175,916 215,111 238,668
ASP (3) 0.33 0.32 0.34 0.35
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2022 Analog IC Sales Forecast

Market % of Total 22/21

General Purpose Analog (sM) Analog % Chg
Amplifiers & Comparators 4,481 5.4% 7%
Interface 3,030 3.6% 8%
Power Management 21,201 25.5% 12%
Signal Conversion 4,205 5.1% 8%
Total General Purpose Analog 32,917 39.6% 10%

Market % of Total 22/21

Application-Specific Analog (sm) Analog % Chg
Consumer 3,106 3.7% 9%
Computer 3,048 3.7% 9%
Communications 26,233 31.5% 14%
Automotive 13,775 16.6%% 17%
Industrial/Other 4,135 5.0% 9%
Total Application-Specific Analog 50,296 60.4% 13%
Total Analog Market 83,213 100.0% 129

IC Insights - 2022/03/23
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2016-2022 Foundry Sales Forecast

EETotal Foundry Sales —&— Total Foundry Sales Growth
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Worldwide Semiconductor Sales Growth

—&— Pct Chg, Total Semiconductor Market
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2018 v 2019 2020 2021 2022F
C30sD Market 82.4 | 86.1 88.3 104.2 115.5
B |C Market 421.7 358.4 404.4 509.8 565.1
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Worldwide Semiconductor Capital Spending Trends
(2008-2022F)
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Companies Expected to Increase Spending by 240% in 2022

2022F Company Headquarters 2019 2020 20/19%| 2021 21/20% | 2022F 22/21%
Rank (SM) (SM) Change] (SM) Change (SM) Change

1  Winbond Taiwan 433 284 -34% 352 24% 1,645 367%
2  GlobalFoundries u.S. 773 592 -23% | 1,766 198% 4,500 155%
3  Nanya Taiwan 178 291 63% 404 39% 1,000 148%
i Renesas Japan 351 209 -40% 333 59% 800 140%
5  Analog Devices u.S. 251 174 -31% 372 114% 800 115%
6  ONsemi u.S. 535 384 -28% 445 16% 935 110%
7 ST Europe 1,174 | 1,278 9% 1,828 43% 3,500 91%
8  Vanguard Taiwan 279 128 -54% 477 273% 865 81%
9 UMC Taiwan 566 952 68% 1,755 84% 3,000 71%
10 Intel u.S. 16,213 | 14,259 -12% | 18,733 31% 27,000 44%
11 TI u.S. 847 649 -23% | 2,462 279% 3,500 42%
12  Infineon Europe 1,279 | 1,067 -17% | 1,637 53% 2,300 41%
13 TSMC Taiwan 14,937 | 17,240 15% | 30,043 74% 42,000 40%
—  Total — 37,816 | 37,507 -1% 60,607 62% 91,845 52%

ERHRIR : IC Insights - 2022/03/01 52
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Fab Equipment Spending

EQUIPMENT IN US $ BILLION
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SOURCE: WORLD FAB FORECAST REPORT, 1Q22 UPDATE, PUBLISHED BY SEMI
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CAPITAL SPENDING
'20 -'22 and '22 growth

e 21 CapEx
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Global fabless’ and IDM's 1Q2022 sales

1Q22 Sales Consensus (USD mn) 1Q22 Sales Consensus (USD mn)
Current Pre-earnings Change % Current Pre-earnings Change %
Consensus Consensus Consensus Consensus
Qualcomm (QCL + QCT) 10,610 9,501 12% Intel 18,310 17,682 4%
AMD 5,589 4,356 28% TI 4,707 4,376 8%
Marvell 1,427 1,378 4% NXP 3,102 2,968 5%
MediaTek 4,794 4,803 0% STMicro 3,504 3,285 7%
Nvidia 8,103 7,292 11% Infineon 3,575 3,604 1%
Xilinx 1,026 982 4% ON Semi 1,902 1,775 7%
Lattice Semi 146 135 9% ADI 2,808 2,665 5%
Synaptics 471 399 18%  Skyworks 1,332 1,334 0%
Broadcom (Avago) 7,900 7,453 6% Qorvo 1,149 1,147 0%
Novatek 1,273 1,277 0% Microchip 1,819 1,740 5%
Realtek 970 1,026 -5%  Vishay 844 836 1%
Himax 423 420 1% Renesas 2,941 2,549 15%
Silicon Laboratories 226 205 11% Rohm 883 981 -10%
Cirrus Logic 420 347 21% Total 46,877 44,939 4%
Silicon Motion 232 251 -8%
Total 43,610 39,825 10%
ERIRIE : Nomura - 202/04/07 55
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Global fabless’ and IDM's 22 sales

2022 Sales Consensus (USD mn) 2022 Sales Consensus (USD mn)
Fabless Current  Pre-earnings Change Current  Pre-earnings T,
Consensus Consensus Consensus Consensus

Qualcomm (QCL + QCT) 42,389 39,755 7% Intel 75,094 74,321 1%
AMD 25,368 19,639 29% TI 19,916 18,593 7%
Marvell 6,063 5,906 3% NXP 12,720 12,253 4%
MediaTek 20,653 20,999 -2% STMicro 15,007 14,179 6%
Nvidia 34,879 31,517 11% Infineon 14,449 14,747 -2%
Xilinx 4,287 4,102 5% ON Semi 7,646 7,125 7%
Lattice Semi 609 571 7% ADI 11,265 10,687 5%
Synaptics 1,917 1,756 9%  Skyworks 5,673 5,751 -1%
Broadcom (Avago) 32,042 30,836 4% Qorvo 5,010 5,086 -1%
Novatek 5,207 5,188 0% Microchip 7,526 7,282 3%
Realtek 4,131 4,266 -3%  Vishay 3,385 3,366 1%
Himax 1,722 1,672 3% Renesas 10,728 10,751 0%
Silicon Laboratories 986 894 10% Rohm 3,872 4,235 -9%
Cirrus Logic 1,769 1,745 1% Total 192,290 188,374 2%
Silicon Motion 1,140 1,068 7%

Total 183,163 169,913 8%

ERIRIE : Nomura - 202/04/07 56
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Taiwan large cap semi P/E (excluding TSMC) P/B (excluding TSMC)
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(8" equiv. kK WPM)
12,000 Total foundry capacity will increse by 12%/9%/10%/6% y-y in 2022-2025F
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Global semiconductor revenue forecasts (yearly)

(USDbn)
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Waiting Game
Lead times for chip deliveries rose modestly in March
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PC - Chromebook - EE2&8F# 22022F 1L EFE G

2022F 2022F

REgEpC (528 NB+Chromebook) 2017 2018 2019 2020 2021 .. FEF(%)
HZ1E#) ({Z 1IEBT)

HEE 275.4 274.7 278.5 3081 3419 320.3 3239 (1.1)
1 EE(%) (1.5) (0.3) 1.4 10.6 11.0 (6.3) (2.6)
2022F 2022F

MB (£ Chromebook) 2017 2018 2019 2020 2021 .. FESR(%)
(SiE#) (SIiEED

HESE 160.4 1749 178.3 2282 256.5 240.9 2495 (3.4)
18 EE(%) (1.1) 1.0 1.9 28.0 12.4 (6.1) {1.9)
2022F 2022F

NB (<7~ Chromebook) 2017 2018 2019 2020 2021 .. FESR(%)
(S1E#) (SIERD

HES 12.8 160.0 162.0 1956 2212 217.9 2155 1.1
FFmEE(%) 35.7 (0.2) 1.2 20.8 13.1 (1.5) 0.1
2022F 2022F

Chromebook 2017 2018 2019 2020 2021 L. EEER(%)
{SiF#) {SIFBED

HESE 173.2 14.9 16.3 326 35.3 23.0 34.0 (32.4)
FimEE(%) 0.9 16.8 9.4 100.0 8.2 (34.8) (12.7)
2022F 2022F

0 5 S5 2017 2018 2019 2020 2021 ... FEF(%)
Z1E#) ({E1ERD)

HESE 1,536.5 1,555.3 1,538.7 1,351.8 1,433.9 1,404.1 1,417.0 (0.9)
1 EE (%) 27 1.2 (1.1) (12.1) 6.1 (2.1) 0.6
2022F 2022F

g2 2017 2018 2019 2020 2021 ... (%

FIHR Z1E#) ({2 1EEN) (%)

HESE 11.4 13.0 12.5 12.7 12.9 14.0 13.8 1.0
FFImEE(%) 1.2 14.0 (3.2) 1.1 1.9 8.0 8.0

ERIRIE : Gartner ; SLEEM - 2022/04/06 64
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EHETREE
High power modules Medium- & low-power modules
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2021 average xEV semi content?

Incremental power semi by application

BICE ®non-power power
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BEV3
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auxiliaries, analog
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WER g4k  PCle Memory  Socket

Purley Cascade Lake 2019 PCled 205-255 DDR4 | LGA 3647
[ntel Whitley [ce Lake 1Q21 PCled 230-300 DDR4 | LGA 4189
Eagle Stream | Sapphire Lake 3022 PCled | Up to 350 | DDRS | LGA 4677

Rome Rome 3019 PCled 120-280 DDR4 | LGA 4094

D Milan Milan 1021 PCled 120-280 DDR4 | LGA 4094
) , 320(MAX)

(ienoa Genoa 2022 PCleh 400(¢TOP) DDRH | LGA 6096

BERR - BFREE - 2022/03 - EREHRSES  KERBLZE  TARRLAZRE  BRREFTREBHSERME 67
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Intel Xeon
Scalable

AMD EPYC

NAGELG Cascade Lake Ice Lake Sapphire Rapids | Granite Rapids

(14nmt) (14nm++) (10nm+) ('Tnm) (4nm)

2017 2018 2019 2020 2021 2022

EPYCH
“Genoa” (5nm)@@ “Turin” (3nm)
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I'B [o.1 | 15,11 | 18,96 | 30.06 | 30.15 | 23% | 62% | 0.3%
AMZN | 16,86 | 40.14 | 61.05 | 93.54 | 52.98 | 52k [2% 2
GOOGL | 23.95 | 22,28 | 24,64 | 30.58 | 32.94 | 11% | 24% 8
MSET | 13.92 | 15,44 | 20.62 | 23.8 | 30.99 | 34% | 15k 30%

FTEEE] 49.64 | 45,38 | 43.18 | 61.01 | 67.92 ho| A% [1%
fsat | 27012 ) 39.41 ) 5404 | 99.79 | 62 3Th | 11k 9u
aE | 6.43 | 5.08 | 10.89 | 10.96 | 10.91 | 114% BY )
TOTAL | 102.62 | 182.84 | 232.98 | 269. 34 | 287.49 | 27% | 16k 9u
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2019 2020 2021 2022

Graviton2 Graviton3
TSMC 7nm TSMC 5nm
DDR4: PCle4 DDRS: PCle5
Nitro4

Inferentia Trainium

Google [TPU 3 TPU4
Hanguang 800 Yitian 710
FTE B B TSMC 12nm TSMC 5nm
DDRS: PCle5
Samsung [4nm Samsung 7nm
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Server IC 2019 Server IC 2025

8x

Instead of using monolithic

Required designs, various chip elements
Single Chip o are integrated as one device
3 Chiplets

4x

Netsqm

Substrate

v More layers
v Lessyield

Substrate N

ERIOR | ATS - ERBHFHRHNRIE 72




ABFiRE

ABF %

ABF supply deficit to be around 17-29% in 2022-25F
ABF substrate consumption, mn m2 (LHS); demand/ supply ratio,

percent (RHS)
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