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Silicon Carbide

in numbers

US$11.3bn

Total (autos and industrial) SiC market
(2030E)

N . .
Automotive SiC market

US$0.9 bn »  US$3.3 bn »  US$7.5 bn

37% CAGR 26% CAGR
(2021) (2025E) (2030E)

=1 2% +31% 5% US$720

Incremental growth in the SiC based BEVs (2021-30E Avg. SiC semis content per BEV
$19.4bn xEV Semi market CAGR) (2025E) vs. US$315 for IGBT
(2030E) to be driven by SiC

& 5-10% 9 >30% 1) +3-6 kwH

Increase in driving mileage on Lower charging times on high Potential electricity _
the switch to SiC from IGBT voltage resistance consumption gains on switch
from IGBT to SiCin 60kwH EV

Y /
\_'m $500 Direct cost differential between SiC and IGBT
() Improvement of +10% kWh would bring costs below increase in battery cost.

Key capex commitments
» €2bn investment by (infineon
» European mega-factory announced by ‘YI STMicroelectronics

N
» Robust investment plans from Wolfspeed. and ONSeM

> ROHM aggregated 2025 capex up to 120-170bn JPY (from 60bn JPY)

SEMICONDUCTOR
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SiC/IGBT cost gap and battery cost saved by SiC

Direct cost increase on switch to SiC from IGBT less likely to be perceived as excessively high
compared with rising per-kWh battery costs

uss$

1200 SIC& IGBTD O HigiTE 3EHBIR
Z = F(10% D355
1000 IGBT->SICIZERIR T 5
FUl gy
(10% D5E)
800 SICICERIRT 2 AHEL
CREASEDN
600
IGBT>SICICERIRT %
4 0l o [
T (5% DIHE)
400 —
SiCICE=i g 2 EE/
TaR M
fRAMERIICH D
200
HIRlTE 2Eit
OR b (c%DE
il
0
2020 2021 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

(200)

SiC contribution to operating profit growth (2022-2024E)

ST Micro Electronics -1 119 Infineon 20% 80%
(mn USD)

Wolfspeed 79% 219% FujiElectric 10% 90%
Rohm 62% 38% WingTech 8% 92%
Ulvac 50% 50% CR Micro 5% 95%
ON Semiconductor 368 -510 Star Power 4% 96%
(mn USD)

Disco 30% 70% MitsubishiElectric 3% 97%
Sanan 25% 75% Silan 1% 99%

SiC contribution
The numbers for Mitsubishi Electric are based on FY22/FY23

Source: Goldman Sachs Global Investment Research

202256 H24H 5
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Why now, and why does it matter ?

Why now ?: SiCEREDA VIO avlR4 Y EARZIBDHT-
SICOEBEFERNRIER R T o ¥ ¥ VT HONWTIE, 4#TF ¢ —7 LR — FAlex

Duval, Allen Chang THPAIr L C& 72, & Z TIEEVDA A= H T 5Si (0 z1y)
ZSiC(T U arh—A R)ICHIVEZ D2 & T, ETHEENRO, BHLOKE I3, 2
LD EVEREN M BT 5 Z L AR LTe, ARl dud TSiC(EVH) OERMANMEIZ AR > b
TA VB THDIE, Hil-Ri S 202 ThA7-HTh D, TIULTEVREmDGreen
inflationh (9 %LV DHDIKR LA E > T SiCERA & LS Rt Green
technologyM iR ZE SHIAO =1 & Lt TIIATNWEHTEDTH D,

EVOSICERADA > 7 L7 v a v iRA Yy RS TV D & O RARIT, FEERZSICOR
EHPPER &N FEN/HTE TV D AICEMST TS, BEIEENOHTFEMR
BORBREZUNMEZ TEY, 7AT R EFMMNSSICERMH LTV DHOEMZ T T2
<V IKSEVOSICEMANEA TWDHEEFH X D, Infineonld b L FRIDOEANIZHE T
LTWE Y4 TIIHERI L TR Y . ZO=OSICEMAREE LD 7= 49Tttt
RS TWED, I CTIEFEL RKESERIE, 2 E CICETEMBBEOEVASIC
AP SIS A T WD, o, EEMO KT BER A — D —3SiCOE L HIEA 5| &

EIFTWD, STMicrold 108 F/Ld 5 b BRI A 202540 5 20244F, FIZZ D%
20234E~ELHIEI L LTEY . Wolfspeedd 202 14E DG 2 2 DL 20264F 5 DSiCHE [
HEEZ EHFER D2 TN D & DB E R LTz, WolfspeedD U Z L DT VA
AHEMLTEY ., @dE2 G TRI16ME R DIE S QUEE 1QUARED 137
B RIVAIR), EHERBBREOICLD &, SiCT /A A A —T— & KTFOEME D
X, SiCHTOF ROFEEDHRBALY . +RHSICOEERNEERTE SR HLE
o TWA(TATEITUDSICERMA LI ANA = REVREEINTNDHZ END b,
SICTHGRIEFMAE L TND T ERN R EID), FFIZ, WolfspeedDxfta X 2 MZ
TE, ICEOEEHEDOY T T4 F = — DEIIZE 5T, SIC~DBITHREE L7 —
AHEESIN TN,

YA TIETHIE I AT 7RI > Te B N D 5 & BT D,

EUD, T a SEERKRERAILRT ASICHBETOY = THERZBE L., SiCEAD
EERBEFEATI-OICZEEDOREZEET HENE /AN > T D, InfineoniZ k5
20— DKL, STMicrodZEE L7=MRINDO KB T Wolfspeed<PON SemilZ L 5K
HBI B G2 N 50 T 5, 1 — 5 H 20254 £ TORMREF 26005 M >
51200-1700fEMIZ51 & EIFTHH . 295 LB Z | Z0EMASiICEFRAL=5:E. TEL
G~ DHEEZERDLI LA,

F20, —HONER A — T — TG EOBAMEE S D T2 D ICEBRHIMBAZ T o T LV D
(2019$ ZSTMicroS = VST EUS D 7= D 12Norstel 2 BN, 201842 Infineond 7

TG EIENEISO 72 DICSiltectraZ I L7z 7 — A 72 E) . T b RN 7eSiCT

A ADYCEEIZ T Ten— R~y 7OREE B L L, SICHEANOEFEMELEIZ&ED D Z

EIZEBRA S,

 FERA =D —ORERBATICE TR EIZOEME L DSICOFERAZEERIB|L L.,
itSlCEsz)Eﬂ;ﬁE’Jf;TT/ A NVDEEEEED D EICHEN S, FRT, SICOE
RLNFRIZ T T — R~y TR 5o 5720 (LU TFRI~DT 7 M, 6
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A F NG FA~DOFWNAT IR E) . OEMIZSiCEAEMM RS 0 — N~ v IR A7
B ENDHEZRD TN &Y TIHEE L T 5,

HEC, GEGHEERBOIAVATLERLEA L Z LATEWEE 2> TS, iz
X, STMicro & fiffiakdE o AT & % FHMNT HPVA Teplald200mm ™7 =/ NA] LT O itk 5 4
B ORI AT L7 L 20226E5 HICHF L2, ZHUISiCy = DGR B i % B
FTHY HAO—FI L2 BD,

PLEZBSE 2 %403 70— v P48 % EHIEIE L, 202540 B (BV) [71F SiCrid 133
{5 KL, 203041% 7505 R/L, 2021-20254E38 L TN20304E DA R 3R 1T 4537%/26% & 305
LTW5,

R ITEICH-LGERTEMESES

ZHFHSiCIE, MEIOMERERI AR BEALMEAST LV mV s, vk RGN TEES E, Y
TIAF == OREDHIR, ElEmea A Mg 8o RIERICITRER R 23035 & ST
X7, UL, A2 sl te v oo 5 Z L2z, Bithdkhha X
EENSICEEADREEERIZEO. THILAIMEO—E LG >TS EHLTIES
mLTWLWD,

IR ETORBETIEARWA, B TIIu@m B b 1R & 2Ry 288 258 LBl 2
ET DLV LBRERRL TETWD, AEbLEO—D LA TEY, B#EED
S - ARAGEHG 2 ARE L EICR BT S ARt 2 E LT D,

EVOeEsi® - &x@EY)a—>3 >

EVA — B —DOEE 2 F e 0—>L LTIaR bk Y OETHEEI N EFTOND, <
DIHIZTEM - B—HF— « f U NN—=F =Dl Y ) a—Ta V| PEEERDL, T
F TIIkWhd 720 OFEM A A N &2 T 28ME LD RO AENFETHY . 5 THEVE K
JERZET D 9 2 THRELRBEHR THLHATIEDLY 2V, LMALARLEE 1@y |
BDkWha R +(X2022-2023F & itk FHELLRIBLERDOFE, ZDO7=OSiCEHANEVD
PRENR T p—~ VA EOFEO—2L LT, MR EEEZE L TETW5D,

SiC(SiC& - 7=MOSFET) £ H D A U > M, (1) —MAY72Si (SiZ Al - 72 IGBT) (Zxf L,

2R/ T 2 AR P oA On— XL A I/ i B R IE (2B L, kWhidp 1= Y D ETTEERR 5~ 10%[M £
€D, (2) EMERAEIC L0 Fe iR 2 50HE AT HE (— AP 30%AIT#4 13 Fo HE R ] 4 A
THE) . R ENEIT SN, o T, EVOR00VIL (B EFEAL) I W TIESiCEE T 5B
2 A Y v EDR3H Y, A00VEIZIBWNTH —# A = K7 2 )BT HSICHEE
WIshTna,

INOENERTLZ LR, B A MO EREZT, AFTax MOICEG L SN TE
7=SiC(Si ZFE > = IGBTICLE R THUE) DIERAN— FILBMET Th 5, FERAYZRSTIT) T
LSICOEMHEA RIS, T E (RFEEM) O AV v N a#EHR D & SiCx RHNIEHH
TOHRBEHEENEE-TELLEEZLOND, (BEHEA =T —DEESICORHIAEE
BT DMEEZRD TS Z LR Y, iR L-EZ L HEE5T5),

SICERANKEREREMHZ®RILT 5
B AEED A B = X L Z B2 HE N DHEEL THIZW,

—XH7REV D EE T 8 H360~80kWh & i L. IGBTIZ Ht~<SiCERH DA +5~10%D E1TIE
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HE ER2NAHETEE 975, DFE D, 60kWhiZ & +3~6kWhsy DE I EDGainTH D, Tz
B A MIHE 92 &, IkWhO B = 2 ME2242160 K/L/2342164 RV (B4 41 7482)
ThH V., 3~6kWhTIEE480~960 FIL/492~984 )L LRF SN D, 7ds, YHAEkATHR
DOkWhdH 7= v Bt =2 A H224£136/234130 KL TH Y | BHEDGainDFEN D2 D K&
2D e br5d,

IGBTO -8k = A R A349300 R/LGE, SiCOYHER T X b & DTS E S b, BIfE
SiCH = A k& HHHEES00 F/L & 44U, EEMAZI R F&EEFI500 KILEE, 5%iEy
D3KWh TIESICITE T £ 72815 (CUTIZIEEven) . 10%H3E 5y D6KWh TIXSiC~DiAHL = %
MIBEICEM = 2 HIES LA FICUE % (IGBTA HSICICHAAd 5 5282 2 R 2l ¢ &
%), 728, SICIXMEFRENDHEIZ A R BN WEF/ W 7e &2V N X Wiz 8
KE A F— ROBEFH L AEL 720 (IGBT/Z EME), hoa A b AV v hbIFEIND,

SOFV ., ETHEEZ X T 200NN 2 A MERITETHEEEZ —EE T 5 01F
B A NETF2FE)ICBNT, BHWEEDEEDKDLYICSICRETED HTFE
BENT—I LPT K E2TERLEEZD, YTy x LT =7k dl, —HO

SICH 77 A ¥ —I%, IGBT & SiCOEHENRER R h N4 142-3%F THa/hT 5 2
& BRI ER OBIRIER R 2 LTV L EFI LW TS, ZHE TEVA v 3—X
—FEHTIL, IGBT&SiCO = A M ENHE/NTIUISICHAI L KT 5 & F i TE2h,
FDOALT VIV aryiRA Yy MIBEICREPR L T D &4t TITHERI L T 5, mE o
o A RFENEHEANT L, BEU EICR S TTBIERBE Z A RN S S 9,

Bz 1: khhipf-Y QEVEMI R FORIAFIE #IE LR

$/kWh
2020 2021  2022E  2023E  2024E 2029E  2030E
& 141 133 136 130 117 105 102 99 97 94 91
# 141 | 133 | 160 | 164 | 134 | 114 | 109 | 106 | 103 | 100 | 97

180

170

160

120

110

100

90

80

2020

Xt 4E Vil o $/kWh

2021 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

—o=|H —e=—7T

WET : = Rv e oy 7 2 7 — VR A
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Bx 2: EVASICOERARMAMELIRD-—RAE L TRFABUNSE-TERLI L

1 SiC chip module contains
4-6 chips (max:8)
6 modulesin 1 inverter

Inverter

Battery Cost Saved by IGBT-SiC IGBT-SiC Switching Cost

SiC electricity efficiency > Content per

$/kwh gain (+5-10%) vs. IGBT vehicle

x  Price per Chip ($)

HFT : L Ry s o7 A 7o — UG A

202246 H24H 9
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X% 3: 1khhH=Y DR ~ELER
kWhd7z 0 @ = A N EFIC XD | IGBT—SiCIC L A EHEM L EEa 2 N EAA, 2T EBE L ITEZL o TE T3

1200

SICXIGBTD O R k&=

1000

800

600

BB CTE 2ERAR M10%DIHE)

400

200

2020

/\ IGBT->SICICERIES 2 X U v b

IGBT->SICICERIEE 5 X 1) b (5%DIHE
(10%DIHE)

SICICERIR T 2 RENLIAR I

SICICERIRT 2 AHBEICRESEN WAMERICH 5

21

20232E 2023E 2024E 2025E 25E 2027E 202EE 2029E 2030

BUE T & 2Bt O R R (5%DIHE)

{200}

X AEEL Vil USD

HFT . =L Ry s o7 A 7o — UG A

202246 H24H

Why does it matter ?
SiCOFEHME N TELL LD A B — R THede & 9iUE, BTGBV I3 >OEKRT
BHE|I/R D &N TIEEZTWD,

—2NE, TOZIAT 4 — + A=V =R~ 7 a|JFEEEZITEHNE bbb (T

LAA 7 UBEMNEOBWEIZ 72 5 R) . 6/US 87 1 — L HBj T — ATl

~ 7 BREDOTATE RBHESY 7T A F = — U RELZE =T, MR BB EGE/ AR
HEiEE THIEELE, UL, SiCid, (DEVA~OHET 7 b, (2)SiC~D il
VTR, EWVI20DHNY T FRNERICH D, HROE A ONEK/E AT A ADH
T, Bl FER/INE EmCH L Ta L s b v T A NES 2D,

Tk, BEEEOEKICH PRy 5 A DMk RES D 2 L, 20
BIEICEL ETORREROHBEDOT BT v b« TV OZLOHF T, BEL TR
;ﬁﬁ§}$cf EMZDO

=DIZIX. SiDIGBTA >/ — X — i CREICHERE 72 B ML &2 ZE N C WD RZEIc L - T
1L, SiC~EFLSBITTERWEA, EMMIC~ A T 2B (GBTHHDOE LD LWE
WAWSRBEM A e &) R~ L F 7OV ORTICHEHET 5800 H D,
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KX 4 BFEXEROTO714v k- T—ILDZE1E (2021/2025/20304F)
H FHS1CO iSRRI 220254512 $3. 3bn, 203041297, 5bn~, FRERGEEZ K<

SiC Market
SiC Market @ x8
I I |
Motor, Battery,
= Motor Inverter Market
= Battery
= Inverter x4
o | [ L
EV Market
o — 1] a
1500000 W EV
T Auto
B Market
+23%
500,000

2021 2025 2030

Yifih 0 USD A OB TIR 2 VAESRT L DR R A 7§
HFT . =L Ry s o7 R 7 a— U S THA
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EVARSICOTAME & L Z 182812 1E

EVRSiICOTIZEREL Z LABIET S
AR TIE, HaHSICHTS (xEVH) OFIELIT20254F £ TIZ33{E F/L, 20304 % TIZT75
& RIVITHET 5 (RERTAREE+60%/+35%) & A8, BIEDHTEHEIE FLds b OFEF)
ERITENEN3TH/26% L TRRT 5, 723, HFhOXEVAHSICHS THIXHEHEHHSICT
A ADRHERGE L TERY, FEEM, FBEMREZ LY —A2Z CEBHEUSNORHRITE
F0, R HSICHEASICHS 2R DB L Z23502% 55 LAEEST H L, BH#HE
PEER 2 B bR 1-SiCHB 2RO BRIL20254E (2 1349(F R/L. 20304E121X113(E RV
T5HETHETD,

H& 7: SHOFETESICEES L I=BEVDEEIF2021-30FIZFF1931hDRX— X THEM. ..

Total EV units using SiC (bn)

T14mn -

12mn |

10mn -

8mn |

6mn |

4mn -

2mn |

Omn -

-’

+31% CAGR 2021- -
30

2021 2025

2030

HAFT

a—)L K<

Yy IR T a— VR

H%* 8:

Total SiC EV market size (€ bn)

$8bn
$7bn
$6bn
$5bn
$4bn
$3bn
$2bn
$1bn
$0bn

i 2021-30

2021 2025

+26% CAGR

... EVASIiCOTAMIZ20254 /20304F I N EN 33T FIL/THE FILICET HRiAH

2030

HAT

202256 H248

T K~
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VbW E 2 494 Tid, xEVAFEANIES (£45) ICEY 5 FHE 120255 (31108 Fu.
2030 (X194 FILIC EAEBIE L BERTAREL+12%/+19%) . BEEHASICimASiCiim 2k
DERTDANEEDH D L THT D,

WD EFEIEZ DOSICOTAM TR IES < & SiCHESiCLIA D -8R ¢, E T exEV
JHMSE AR T 002021 ~304FE £ TORE S DRI43% % 56 5 (1I6BT HK143% % H6H %) &
?’/*IE\O

MAHIIEVATAMICIGBT 25 80 TV 5 . IGBTIL R kRAIC /N A = > REVLASF D —FF DEV,
B Z AN T A C o e T BREE ORI A 23 W T D R O E R A Y » b EIZ
FEETHRWT T A7V FEAT R EICHIASERAIND EAHTY
Do

BrE, BEOFEEMIEAREEBE L, MRE T IEEZ S TRV e HE
L C(FE- S TMEDGS Semis Conference TORRE D | BRI TOEMA D 2T
X HRGDOEULICTETDHE VS 3 A MEBNE ) IGBTOTAMAE L2 FH L
770 AT IGBTHEFEV D 20254E 1 K T20304E D K FAR A 5| & TIF 7228 (4 4H1%Sic
DR NZHONWT LR DRIT & & D7), xEVAHIGBTH G AR D 7E b i
THRIABTH D (7272 LEEIRIZSICOTAMEE LIFERKE L 20,

LHDOEHREFSICOTANEE LOELHRETROEL Y

ATV REIISICEEAT A AV v hOAEENDIZTEDOREDER T RILF —2ff
b= (NSRS ORIBIEN D ME 2 B 7-9) . SICBER S5 DIIBEVD &4 & A8 7E,

B YA CIIBEVIB S 7~ Y OSICHERD ) 2 T 2 A 202654 ST L %720 KL

EHEEL THD, ZAUTK L TIGBTHE(RD ) 2 7 V3315 Rvk LTV D

(WFHNOEE S, BHONBEEEIZK T 28 ka7 oo BME S
HZ LT D), BBINWIEHHETHY . A—H—CSICORERIC L > TR D A]
BEMERN S 5, BlZIE. N Lo FHEEZ W SICHER DML E D & R D NENH
b, IBHIT, HENHE A —F —I2MHE SN D 8 RIT, FOREIC X - CORER A —
=L DHAZA B — g VOESWNRRDAREMENH 5.

WA TIRE LB O EAAN—Z2ONNEH % KB LT, BEVICEIT 2 SiCOEMF1320254
(Z1E35%, 20304 (ZIZA0%IZHER T 2 (PER T AT Z I E130%/40%) & AE L T 5,
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Bx 9: EVASICOTANFEETIL DX EZHTIR

Key SiC EV TAM Model Assumptions

Proportion of « 2025E: Assume 35% (vs 30% prior)
SiC-based

BEVs
Average SiC - 2025E: ¢$720 (vs c$500 prior)
content per + Assuming IGBT semis content of $315 (vs c$300 prior)
BEV « All semis content is incremental to reqular ICE car.
' xEV Units * Qur xEV units estimates are based on GS Global Auto Team forecasts

+ 2030E: Assume 40% (unchanged)
* Note, prior 2018 SiC deepdive assumed 20%/35% in 2025/30

+ 6.2mn/12.9mn/31.4mn BEV units in 2022/25/30

—fiRA) 72 TCE (PRRHERE A B H0) [ 5 S 5 -8 13$300-400 & HfEE

HIFT : = Rvy s o7 A Ja—rUE s

202246 H24H

FEHSOEVASICORBLEZEHIT 5

2022~25E D HE O HHHASICOTAMA B L 21N ZhEFh
149%/71%/96%/112%5| & EF. FhZ66&1, 80005 RV/Tf&T, 40005 RK/L/106&8, 10005 K
JV/12086,900 07 KL & Uiz, 2022~25F- D EH AR RIT21E 725, [RREL O B
BEIEIL, (1) B A —F —I12 X 5202245 F 28011 OFEVE T L OFEAIZLE S SICOEEH
DN (Xiaopeng, BYD, NIOZ2 &), (2)EVOD800V (i ALy 7 DSiC MOSFET A 458 & 4
)T aTNE—H G TN =T AR TIE Y72 0K RSIC
MOSFETAA ) ~DBATH X o T LT 1B Y4 7-0SiCarTF oy bR, Luno-H
Rz L TWD, EAFERNE CORKZE X5 &, SiC MOSFETO 2 A2 METFIEY
FOWER T LIRS 72 b D LA B L Th D, EHZO TFRET LTI, Tl
WM % 20304E £ THER L, 800VE400VEB LN v I LE—H— LT 2T VE—X—DN
RLAR LT, kX, FEOEVHSICOTAMIZ20304 % TlZ21fE RVICiET 5 & PR LT
B0 2022~304FE DR ERITLT%E 72D, TRIO EZ2FHRIZLLTO®ED ,



Goldman Sachs The Green Technology Cycle

Bk 100 KYRELGSICORAA—TEIBHLYDSICaAVTUYDEREZHMELIAREL 2

EAEE
China EV SiC TAM 2022E 2023E 2024E 2025E
China TAM - old US$ mn 248 454 551 598
China TAM - new US$ mn 618 774 1,081 1,269
Change% % 149% 1% 96% 112%

Volume estimate changes

#EVs with SiC inverters - old mn units 0.43 0.69 1.05 1.43
#EVs with SiC inverters - new mn units 0.78 1.01 1.45 1.81
Change% % 82% 47% 38% 26%

Implied SiC penetration

SiC penetration in EV - old % 11% 15% 20% 25%
SiC penetration in EV - new % 21% 23% 29% 33%
Change (ppts) % 10ppts 8ppts 9ppts 8ppts

SiC content per car

Old estimate Us$ 579 654 524 419
New estimate us$ 791 766 744 703
Change% % 37% 17% 42% 68%

HAT : =L R~y e o7 R« 7 a—r LR

FETIZ2022F(Z800VDEVA A S, ERETEIF2025F F TIC10%IZET HRIAA :
Xiaopeng & BYDA320224-(Z800VDEVE T /L2 A LTV, 800V T v k7 4 —L~D
AT TldnA = REVUlASEHIE30 5 e LL ) AT T 5 Z L ic2 b, MhoHREA —H—
b A A~ OF v v FT v T HWITENEE HEIZ, 5 #%2~3F LN D800V D2
ANZFHBE LTS, YHOEAFETIZ, N FEV(SOE%U\J:)“GGiZOZSEﬁi Tz
BOOV~DEATAFIZFE T T 5 EME L TE Y, 20304E F TIZEVAIKRD21%23800V 7
k7 =2 (TR B 2325 5 e EOEV ICBATT D LB 2 D, AibO@Y | EEE
BRI COIGBTOEAICIZRA N H D Z L &l E 2. 800VOEVTIL1200VSiC MOSFETAS
fbnsZ LicdEHbND, (o T, S800VOEVDREANNSICERH o BB 72 i iR &
5,

TaAT7ILNE—2—EBENNND—EEERI VT UOVYDLERERT U B[RO
DHDE, TaT VE—X—EEOYE, —RKICA = Fa T Y REL 72D, O
WCENRT 8K a T oY b @< D, N A T2 REVIZEF, 200F—4 — %5
L TWD (DA, & O —2IXBEISKHS) . BTfmil o€ — &% — D H 03 ) MR
DN TH D720, BilgDE—F —O/ T —Y38 (Ko7 o @, kimfl L v
KL 72b, TaT7VE—X—EVDIE47-0SiCar T o Yidv 7 eE—2—EVE Y
40% N EFRE LTz,

0BC# & TADC-DCa > /8—% : OBC(H v AR — K « F % — ¥ % —) [ZEVIC R A K 72 dh T

FDET DRI IR DAC G2 BRI HEVO NNy 7 U — & BT 5H 2 & T, U
OBCOGE ., — I SN D U — -8RI A —/3—T % 7 2 2 MOSFET,  1GBT,

HAF—RThHDH, LHL, OBCHEHT (6. 6kwiH11kW, 20kwlh E~)IZBAITL T %
ZEIMAT, mRAXF—ghRE FEHE DN LA HAJT, OBCIZ HSiCT /A AD3ERH
ENDH IR TS, BiklE, 800VOEV TIZOBCIZSi_—ADF /A ZTL7R < Sic
FONA ANMEDID & TFAEL TWD, 400VOEVHOBCTIL, Bl S Tlrd4fisi—=A
DR —EERNE| i & LI/ 2 EHE L T D, DC-DCa N —H %, KELED
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OEELED D WIZZOWOEENFEETH D, 800VOEVIFA00VH DO FEEA ¥ o K&
T XD 520D, Ny T U —FEOERIZA00VH H800VIZ A #5728 DDC-DC = >
PN INBIZIR D, 65T, DC-DCa N —=FITHSICTNA ABFEHEIND Z Lic7k
L EMHTIHER TS

PHEVTDSIiCERANHHDTANFED LIRNER &4 U F S : PHEVOSICHEHEFILZE T
EL L = D TAWHT TlEA % HPHEVICSICOR I &N 5 Z Lidan e TA L
TW5b, LML, PHEVICSiCOERA S5 AlREME A2 52 2ICHERRT 5 Z L 1IX TE 220, £
Z T, PHEVADSICERAD T U 50 24T - 72, 202540 HPGEVIZSICARA &b &
N0 . F AT AYA0 7 SC L OPHEVIE20304E F TIZ800Vis L USICIZATT %
(PHEVAED 12012 A8Y) LRET D &, YDA AR TAMFID FIRN A HIT2~12% &
5,

H#& 11: FEEV SiCOTAMD T L—o 5>

2020 2021 2022 2023E 2024 2025E 2026E 2027E 2028 2029 2030E
TAM breakdown:
EV USS mn 11 397 818 _ y74 _ LOB1 1260 1488 1667 _ 1E26 _ 1973 _ 2100
BOOV platform Uss mn - 8 137 406 652 Bl6 ara 1,134 1,288 1,430
SiC MOSFET 1200V - inverter for single motar Us$ mn 10 16 26 41 51 62 T2 82 91
SiC MOSFET 1200W - inwerter for dual motor USS mn B 102 323 515 B4 m 908 1,031 1,143
5iC MOSFET/diod e - OBC Uss mn 8 11 35 58 FE] 84 53 106 119
SiC MOSFET - DCDC converter USS mn - - 5 7 23 EE A% 54 &0 [ 77
400V platform Us5 mn 111 397 530 638 676 617 672 688 652 685 670
SIC MODSFET 650V - Inverter for single motor Uss mn = 159 212 55 70 247 269 75 277 274 268
SIC MOSFET 650V - Inverter for dual motor Us3 mn 67 238 318 383 406 370 403 413 415 411 402
SiC diode - DBC UsS mn - - - - - - - - - -

HT: I—V R~y ey 7 R« 7 a— UG, Gao Hua Securities Research
IGBT : ZHTDEVEMFEZMKL TTAMEE L ZE#

%&®¢Eﬁﬁﬁ?wbﬂié%ﬁ@MWﬁI*W¥w$Wﬁﬁ%ﬁ”Wﬂwﬁ&$%
ML CPREZRE L, S5, Yt a— T — 200 BRI > T, it T
&~xu%%®%ﬁi@%ﬁ%b_ﬁék%ﬁéhét,\ ét@@mm:/T/
Y BRRERIZHART EFT 2 LHE L, WEA —H — DRl X R o = ZIGBTH
T A XA TI0~20%EN 2272720 . PEOTAMFAEETT MBI 5154729 OIGBT
T Y ORBIOHEEMIX, YoM TSEOET AR TE X Z10~20%%K < 72
e T LTImMERE X, é?i R E OEVH IGBT i 45 D HiF I £20224F /20254 12 1FZ 1L
ZAVIBE F/L/208 Rvic . PR A ZNEN56%/35% A5 & TR S,
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H%&k 12: BPEBHEF—LORFOEVERFTE LT R

L TIGBTOTANRE L =5 #H

min units 2(
China EV units (old)

HEV 0.20
PHEV 0.25
BEV 1.11
China EV units

HEV 0.20
PHEV 0.20
FEV 0.91
Change: new vs. old (%)
HEV 0%
PHEV -18%
FEV -18%

0.99
0.55
1.94

0.96
0.55
244

-3%
-1%
26%

Bk 13 ERETA—ZANEONCLEDHEFRENH=HOI
AYf-YIBTarvT oY EEAELE

China EV 5 content (0ld)

204 484 610 756 HEV 79 7 73 70 66 63

074 099 124 150 PHEV 260 262 249 238 225 213

262 349 438 530 FEV e 3N 286 271 258 245
China EV IGBT § content per car

250 417 510 620 HEV ~ Ly s 7z 70 68

140 175 208 238 PHEV 269 269 269 262 255 249

179 449 =09 5e FEV a8 308 301 203 286 279
Change (%)

E% 4% A% 8% HEV 0% 0% 3% 3% 5% 8%

o0%  77%  Be% 8% PHEV 0% 3% 8%  11%  14% 1%

5% 20%  16% 4% FEV 0% 3% 5% 8%  11%  14%

T F— v K~y s o7 2« Za— LGRS, THS Global Insight

AT =L Rvy s oy 2« Fa— UG A

H% 14: EVEPHEVOEHTFEDS I E LFEEHICHED
2022/2025% 0 1GBTDO TANF 18 & £ 1 £ 1.56%/35% L S EIE

Rz 15: hEONEVAIGBTOTAMIZ20224/2025% /203041
FNENIERIL/20(E KIL/22E KILISET B T8

2l el USS mn

EVIGBT TAM (old) S

Total 366 674 940 1,199 1,367 1,509

HEV 16 76 216 338 404 476 2000

PHEV BE 144 184 233 278 319

FEV 285 454 540 629  BES 713 1,500

EVIGBT TAM

Total 308 823 1471 1775 1927 2,041 1,000

HEV 16 74 189 208 356 422 .

PHEV 54 146 77 457 5% 588

FEV 238 602 a05 1019 1039 1,032 D e H . . l l l l . l
Chﬂl‘lﬂ&: new vs. old 2020 2021 2022E 2023E 2024E 2025E 2026E MZTE 2025E 202BE 20B0E
Total 6% 2% 56%  48%  41% 35% R e .

HEV 0% 3% -13%  -12%  -12%  -11%

PHEV -18% 2% 105%  96%  91%  B4%

FEV 6%  33%  BB%  62%  52%  45%

Mix (%) 100% 100%  100% 100%  100%  100%

HEV 5% 9%  13% 7%  18%  21%

PHEV 18%  18%  26%  26%  28%  20%

FEV TT%  73%  62%  57%  54%  51%

HAF . S— L kv e Yo7 R - Fa—r UG THA S HAr : =L K=y e o 7 A - Za— UG TIE G

202246 H24H

aﬁiwth%E#B&#Tjn—%

STHBIEO a2 X MEEND DT T —F THS 0 — L TAN PR D 224 M & F
ﬁ#éol%wieﬁmﬁﬁmﬁ@m%ﬂﬁmm%wm%&ﬁmL“6%%@w%ﬁﬁ
L7-BEa D, EVEICEE DARU— R LA vax hERTHD, EVOHKIZHBWTIE

T—hLAYDOIARA RN Y v THNNEEIZRD EEZD, BVOa A NF D R Thg
HLREVDOIFIEM A FOHEMEF T LT W ERD, Ll T —A
UN—H—H a R MEREE FIF TS 2 E B EE L SUETIEELTND

ZHOLEBEZAT 2L LI, A N—3—DFEFREFICENFETAX MENTONED
EWVWSREAN E%&iﬁéo EVIZE®O DA X —F—Da X MEREIETTOTHIRT
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LT Z EEBELESA. SiICOMH BN T I L L, STV RESREVOSiCHE
TENIGBTH B4 LA D nfREMER H A 9,

ZHLTHBEO R MEENDL AT I —F T, Bk Yt HE (TAM) T48
WY EATEY, SICOMERBITETEU FICREL, RESIERLTHS EFHELT
W5,

X 16: ICEEEVICHDHBNT—FL AR MDA A —D

WA TIZICED /NN T — h LA D3 A MIFEEVD—J7, EVO/ST — kLA F20234E 6 FIE L, fifho = 2 F 331 3kETe & AHE
14,000
12,000

10,000

8,000

6,000 - o - ~

4,000 D

2,000

2020 2021 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

@ |CE powertrain costs @ E\/ powertrain costs == == Cost Gap

Xdil : 455 Y : USD
AT : A= K= - Yo R - Fa— UG FRAL
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K&K 17: EVIZHESHB/8T— LA VaR FEEOA A—D
AN —=H =D AR MNIEVO T A FD2-3%% 5D D

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%
2020 2021 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E

B Battery (60kWh) B Motor/e-transmission M Inverter B BMS

Xl : AE%% Yifih c BV R R RIS S50 DM - T—F — - A 2 N—F— « BUSOD 2 A NEIA (%)
HFT . =L Ry e o7 R 7o — U
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JOJa4v b T=ILEHEKILETH-HDEODDER

AR L 72 BRI RITR L, RZEIXE 5t L. & 9 fifEfk Monetize) L TV <

JARN

1.

©® N o o e ™

LA TIEUL T O8O ETRHMEL CTW 2 E 2B X TWD,

+27%SiICO TNEB~ADT IR
BeHiEe

BTl
HISAF—V/BREHKE
SRTLLARILOREN TG
S4EM & A

BRBEE~DT IR
BURFOYR— b+

fERm. MO ARBILRKINCA A 9 & T BRI WL, RO EEHHEN &
EVELEEYTHY, BEMKELV S, V7 T74F = — U BR~OFIN & 72723
EINDARERH A5, LrLeRnb, fEES—ATIIRFTOENLEHY, LIT
DE IR A Y MTEH LTWETZN,

202246 H24H

STMicroelectronics : (1) ZAEFERES ) DILRAN— A, (2) T L—FHIne f Lo FRA~
DY7 b, QBEOEENL., DEEFLEEDAY v b

Infineon : (1) $kff— = HAEO KIERAO &R 72 HREHL, (2) ¥/~ BT O
HEBE 70 HE IR (TR A & 1T > TORW= A T ROBEERER) . (3) b Lo T
T34 2D ) — 4 — L L TORI

Wolfspeed : (1)Mohawk Valley®#Hr TIGEERRIC L A4 FERES IR & 814 L F 7 /s
BiT. 2) 77—V TRROSICY =AY 774 ¥ —T, MERKSITHE/ A O
BEAVEICEEN D, Q)T A A L OFRE XA TS FRZEVIaNT, (4) AFERET)
IR OB EE IIINYM D S B &N H TV 5

ON Semiconductor : (1) /EPERE IR D 2 °— K, Q)RR DILK L 58 LA FF A
CORER, Q) EEMADAY v b

Rohm : (1) BE/JHEER A B — K (WCKRARZEICAT 2y . (2) BEH A DRI, (3) Hiff
BIRY — 2 —L L CoOmA BRI N L TEEICHLZ L5, W)EBRFZ A2
N
S+EH . TEFEE (NI X EAFE) DSICY T FOX A I 7 (R — R~ v 75
A
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% 19: FRXCXOHFEBAEF VI - URE

TIN=-D

EEF O NVTA el Y774Fz—>/ BWOBYRTFLLRLOD

Fone Py SEEALY Jony B L WA BREBE~ADTI7€R BRFOXE
AR MERE Hhe
Infineon ok ~ dokk *kk *k ~ hkk *kok *k ~ hkok Kok *kok *kok **
Wolfspeed *kok *kok * ** *kok *kok *k ~ hkk *kok Kok
Rohm *kk *k *k Kk ~ kkk *kk *k *kk *okk *k
STMicroelectronics Kok * ok ok k Kk~ kkk *hk *k ~ hkok *kk Kok k *k
Fuiji Electric * ~ ok * ~ kok * *k ~ hkk *k Kk~ dkk *kk Kk K -
ONSemiconductor Kok Jook ~ ok k ok ok Kok Kok~ ok k Kk~ hkok Kk k
ishi Electrc * ~ kk * * *ok ~ hkk * *kk *kk * -
StarPower * ~ kk *k * ~ kk *~kk *k *k *~kk *kk *k
CR Micro * ~ kk * ~ kk * ~ kk *~kk *k * *~kk *kk *k
Silan * ~ kk * * *~kk *k * *~kk *kk *k
Wingtech * ~ kk * ~ kk * ~ kk *~kk *k *k *~kk *kk *k
Sanan *k *k * ~ kk *~kk Kok~ Jokok *k K~k ¥k *k
AN END dkk
ERFY *k
1A% B *

Hir: I— 1 <

202246 H24H

c Yy IR T u— VRS TR

1. +9ESICHTNADTHER

HTER A —h — PR B 2T T DI EER N AR T 5I1I21%, &mESICY I/
D+ OREMGEBERFTEENREIEDTEA D, HEHEOEMMBEVED 7 A 7
v TYEFNZE S L TWDH RFPFER A — 7 —R0EM 5 B 2 0 i 512
1L, BEN BSOS 2 38r 32 2 E N EI|IT /2 D (Wol fspeed23STMicroll 444K
FHTE FAAYDSICEE X F Uy LTG5 2 L TRE L — R
E)o FINDBNOEMPERET DI L, v OSHEICERT 5 526
ns,

2. HENIESR

Z Z1-24F TSICIZBEE S 5 BEAFE O KRR i I E-CRE A R Sh TV D, FHER
WLARHRICEE LT, FPRENME LN 72T B AT 2 2088 4 1Rkl o BB
B EEZD, TOlOITE, (D) ITREARICIHA O 2MBHREDRS Sic-E
ROBEROHEERITITITL L EHEE) . (2) T —F — DIZTRIT 2V EET TR 0D 3R BT X
E—F. @) RL—XGREBURD =D OFERM (B, 774 F =— Ok, B%
fePR) . 72 EERMHADUER DD, T 9 LIEHMATIE, # U THOREEORIR & 2
E—= KN —=FLTWDEHRD,

2L OT Fa FHEERA— T =R A 2 ) I ~2FMIZAFERE ) & KIRIZHER T 5 31 (SiC
T TR BN ZRELTND, BIE, PEEROFERMNEBL TWAHRNT, +
PNIEREESI CERADNEEREANICIRETEIEAREET S5 LIIHPEMNMEL 2V
5, —HOEEREREELEEDO ) — R 2 A AREHET 55 () V7T 7 ¢ —dEEIC
F12n HUEZET 20008 5), 0727 V= —ANEWNHIEBELET D A—H
—NEMZ RSN EZB OIS 9 2 TIHMEICOT 5759, KOBZIIEEIZAIT=E
EHEOBWAO— KTy T2RD D EHER SH, FFRIICSICOMIE AN T U 27
HAVLSICHFLH DO BHFENZVEIRI & 72 D ATREMED B 5,

23



Goldman Sachs

The Green Technology Cycle
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BRI E e NIERICE T HSiCRAER A DINR

Capex Capacity expansion
Infineon * €2bn to add capacity for SiC and GaN at its site in Kulim, Malaysia + The new capacity in Kulim is expected to generate annual revenues of approxim: €2bn once fully equipped.
N + Ramping 8" capacity in its new Mohawk Valley fab, which began operation in 2022.
+ $2.9bn USD gross capex during FY2020-FY2024 N € y 0 2 a’
Wolfspeed (Roughly $2bn of gross eapex for new 8" SiC fab in Mohawk Valley(MVF)) Also considering building a new fab in addition to Mohawk Valley in the coming years
(have not provided more specificity on the timeline)
Rohm + 120bn-170bn JPY (total) SIC related capex during FY21-25 * launched a new SiC factory in Chikugo, Fukuoka (21/1)

» Aims to increase the SiC capacity by 500+% by FY25 from FY21 (22/5)

STMicroelectronics

« Total of $900 mn of capex in 2022 on

1) SiC raw material initiatives

2) industrialisation of new 300mm wafer fab in Agrate
3) GaN

+ Development of 6" SiC wafer fabs in Catania and Singapore
« Plans to grow SiC capacity by >2.5x in 2022 (vs 2020), and then double 2022 capacity by 2025.

Fuiji Electric

+ 30bn JPY SiC capex by FY23.

+ 6 inch wafer SiC line for Auto ion in Tsugaru, start production from FY24

ONSemiconductor

« Plans to spend ~12% of total revenue on capex in 2022 and 2023, and revert lower to ~9% by
2025.

specific capacity

+ Most capex dollars focused on expanding its interal 300mm company-wide capacity and its SiC-

+Plans to expand 200mm SiC capacity of GTAT (An SiC wafer manufacturer it acquired in 2021)
+Plans to 4x the capacity of GTAT in 2022 and to source most of its SiC substrate capacity internally by 2024/25

ishi Electric

- Existing 6inch fab is enough for a few years

*No SiC expansion plan announced.

StarPower

+ The company has not disclosed SiC capex alone, around Rmb1bn SiC/IGBT fab capex for the

-targets to produce SiC chips in its own 6" fab in 1H23

stage -6" fab total planned capacity at 30k wpm, with 25k wpm allocating to IGBT chips and 5k wpm to SiC chips
CR Micro + The company has not disclosed SIC capex alone, around Rmb1.5bn power semi capex in 2022 ~currently pas 6" SiC wafer fab capacity of 1k wafer/month, and the future capacity expansion will depend on
customers' demand
Silan + The company has not disclosed SiC capex alone, around Rmb1bn power semi capex in 2023 ;T‘(Zaaszapcrl:)ydzicteiort‘rla\ production line for R&D of SiC device at hunderds wafers per month, 1-2k wafers per month for
. . . ’ " +No disclosure on SiC capacity expansion, but around 15% capacity expansion every year in factories in Europe, via
Wingtech The company has not disclosed SIC capex alone, around Rmb2.3bn power semi capexin 2024 |t E B0 G SERE PRI Cl e factory in SH has 33K wpm planned capacity
Sanan « The company has not disclosed SiC capex alone, around Rmb2bn power semi capex in 2022 - The company plans to expand its SiC capacity from 3k wafers/month currently to 30k in coming years

SHEDBAR Lfiffids L Oota 2 > M3 <,

T . 27 —%,

202246 H24H

AL v s Yy R e 7 u— U EREHA SRR

3. HfinElk
SiCHEEROEMMEITB N TIE, (A)HBZDOEDOD/RT 4 —< 2 R (KOn-KHTCH)
VB E EORESES, T v 7D/ E/One Chipfk, 7 L—FRInE Lo FRD
REF~OBIEN BT ) & (B)K= X MED 7o DERET v & A%k, D2OM
HELRD, TNO2OOHANFESRD, BFIIR0R L— ARG R OF HIZER L &
I, (B)IZBWTIE, KA A= —0DZ 3681 VF VT A~DT 7 M(TrER
B2V OF v TOBMNE EAIZ X AIK= X Mb) 245 %12 THED L HMICHD . 0
EWFE TP AN EEND RN H D, iz, SICTZANTBWTH, BEDOME
] E (&= 0 7 ) R¥)— 1, G hary be— (T O XE) e, B
IR MIBET AEIEEDEER AR A U R EleoTD,

B RT p—e U A LI, R IO, WA, TS ARE, 2 A b
hER7e Dy TRt el 2 X 2 DD e Hiiin— K~y T 2R LW E S
ZD1EA9, VHOFBICLD & P LU FROT A ZIMANE, (BiEM:, RIKHHs
PEIZERA N B D (2 RN —HRBN R A ENED, FEX—ZATRGEO Y a—L ) 27
DN, FT R L TR NEYE S RTRE 7R 72 D B O FLHRMEIZ BN D Y, HEE
RAT— R T+ U BB > UTEERFFETE W EEX NS, —HDOA—T

— (InfineonZg &)X TIZ F L FRIOKGZHWTE Y | Mtk (STMZR &) i) 70
Hiffe— K~y 71 b L FRERKR DAL TS, —HOSICHIE (727 OOEMZ: &) 3
EVDOITREEERL WD L2 HFE AL, PLUTRIIBITTE 20BN ENINIC
IR & 72 B ATREME B b, —H T ERBFRE LU, T —FHOT A R E R
R~ SELZLTH, HAUEZ T 52N TE S (BICF L—F AR £
DN EL TG HEAE TORMOBLATHEMEZMFFCX 5), BIXIE, SIME T L—7F
BMOFizEm ESEsH 2 & T, MFEREIRIHILTNS,

HIZ, EET e RAORICEA L TE XL, SiICTZNFSI V= ALY 3 X MR350
(W2, RFEER A — D — TS 720 2 R N 225 L RFFCEE £ 2 4E
THIDII8A T ~ERBITTHMBEITHONDTEA D SiF v 7 13as/124 o Fr =
NERWTEFESNTWS), Lo T, 84 v F~DOBITIZINEEIEDR Ei k& < FE5T
HAREME N B 5 & M TITMEE L T 5, Infineon, STMicro, m—2X, ON

Semi, Wolfspeed’p EDZEILSA T 7 =& W T=SiCAFE Z BRI T > TV 5,
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Technology

Wafer Size (inch)

(related with cost)

« Infineon plans to transfer from 6 inch to 8 inch SiC wafers, and Infineon's new tools for its Kulim capacity expansion plans will have the ability to
switch to 8-inch. Infineon has also qualified its first product using its proprietary boule-splitting technology (Siltectra) faster than its initial expectations
(May 2022)

(related with performance)

Infineon « Infineon has developed SiC devices using trench technology (vs most competition on planar), which could have advantages related to durability, 6" — 8"
reliability, and resistance (therefore allowing greater efficiency in energy conversion).
« Infineon expects its upcoming Gen 2 SiC trench product to improve power handling capabilities by 25-30% vs its Gen 1 product.
+ We believe Infineon has a strong reputation for reliability and durability, which is critical to reach automotive-grade safety levels, alongside robust
system-level knowledge given a long-standing history with automotive IGBTs.
« Infineon's ability to offer interchangeability between SiC and IGBT devices in autos offers attractive flexibility for OEMs in our view.
Wolfspeed *WOLF's new 200mm SiC fab, Mohawk Valley, is outfitted with better automation and manufacturing efficiencies. These manufacturing advantages, 6"—8"
P over WOLF's current 150mm processes, are expected to drive lower processing costs. (2022~ in MVF)
« Device Generation
FY21: Gen3 FY22:Gen4 (close to half) + Gen3 .
. FY22:6"only
Rohm FY25: Gen4+Gen5(start) FY23:6"+8" (start)

* On-resitance reduction:
Gen2: -50% Gen3:-40% Gen4:-30% Gen5: -30%

FY25:6"+ 8" (less than half)

STMicroelectronics

(related with cost)

+ STM is using planar technology for its current 3rd generation of SiC devices. It is planning to shift to trench-based architectures at its 5th generation.

+ STM is testing 8-inch manufacturing, and expects to complete a fully integrated 8-inch SiC wafer fab by 2023, which could reduce cost per unit.
(related with performance)

+ STM has improved (ie. lowered) resistance with each successive generation of planar-based SiC devices (currently on 3rd generation). ST expects
upcoming 4th generation to also improve resistance.

« As such, STM has successfully evolved its planar technology and has not felt pressured to move to trench. Given trench is a more complex
technology, we see scope for planar-based devices to have a time-to-market benefit

+ While we see history in IGBTs as a potential success factor, we note STM's success (ie. #1 market share in auto SiC) in multiple generations of
vehicles with large OEMs without having been as strong in IGBTs vs some others.

6" — 8'(2024~)

Fuji Electric

+ Gen1,2 are used for industry application.
+ Gen 3 is under development with 15% lower loss, maintaining high Vth level

5" 58"
(2024~ in Tsugaru Fab)

+ ON plans to transfer from 6-inch to 8-inch SiC wafers in the future as it scales production but currently uses 6-inch wafers

ONSemiconductor |, 5\ {2 2 wide portfolio of SIC products including SiC Diodes, MOSFETs and Modules for Automotive and Industrial applications (650V to 1700V) 6 =8
Mitsubishi Electric - 6"
StarPower StarPower's SiC modules will be used on 800V platforms for EV main inverters 6"
CR Micro SiC MOSFET for EV OBC in sampling 6"
Silan - 6"
Wingtech Currently in SiC Diodes, target to have SiC MOSFET product launch in 2022 6"
Sanan SiC MOSFET for charging piles ready for product launch; SiC MOSFET for EV under R&D and testing; better cost structure given the vertical &

integration of the processes
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Supply Chain

Supplier: SiC wafer Supply agreements with GT Advanced technologies for SiC boules, Showa Denko for extensive range of SiC materials, including epitaxy. Cree/Wolfspeed for
Silicon Carbide wafers

Infineon Client: Hyundai, XPENG, US OEM and Asian OEM,Recent Wins include two Chinese autos makers for traction inverters and on-board chargers. (We believe Infineon has several
hundred industrial and around a dozen automotive SiC customers)
Partnership: 5 triple digit million EUR automotive SiC customer wins. Hyundai, XPENG, undisclosed US OEM, undisclosed Asian OEM, two Chinese autos makers
Wolfspeed Client: WOLF's materials and device customers are geographically diverse and also cover a wide range of end markets. The majority of its design-ins have been for the auto industry.
ier:SiCrystal (acquired in 2009), Showa Denko:(Agreed on LTA for SiC epitaxial wafer in 2021)
Rohm Client: Majority of client of Rohm are European and Chinese

We estimate among the Japanese clients Honda has a relatively high share
Partnership: Haimosic (Power module joint ventur) Geely (Strategic partnership on SiC for EV) LEADRIVE (Joint R&D center since 2020) UAES (Joint R&D center since 2020)

STMicroelectronics

Supplier: Agreement with Cree/Wolfspeed worth over $800mn to supply 150mm SiC bare and epitaxial wafers over next several years.
Client: We believe Tesla is STM's main automotive SiC customer. STM serves close to 80 customers, approximately 20 carmakers, with approx. 100 programs awarded (per 2022
CMD) Important customers also include BMW, Hyundai, XPENG and Huawei

Fuji Electric

ier:Based on long term supply contracts
Client: Toyota and Denso are their main clients

ONSemiconductor

ier:Bought SiC wafer supplier GTAT in 2021. ON is the only SiC player in the industry with end-to-end capabilities encompassing modules, devices and substrates.
Client:NIO: Recently announced NIO chose ON's latest VE-Trac™ Direct SiC power modules for its next-generation EVs (2022)
Mercedes: Announced ON's SiC modules are powering the Mercedes EQXX research prototype EV platform (2021)

Mitsubishi Electric

Supplier:Based on long term supply contracts
Client: Most of domestic OEMs are their customers. Toyota/Denso portion is relatively low.

ier:SiC module products of StarPower are equipped with SiC chips of overseas suppliers to fulfill the module delivery

StarPower Client: Majority of clients are Chinese EV players, as StarPower's SiC modules will be used on 800V platforms for EV main inverters
Partnership: Yutong Bus(SiC module)
Supplier: CR Micro uses SiC substrates of overseas suppliers
CR Micro Client: Its SiCs are currently used in industrial and EV charging piles, and are under testing/qualification with EV customers
Partnership: The compnay has been investigating/collaborating with local SiC substrate and epiwafer suppliers
SG Micro ier: SG Micro uses SiC substrates of overseas suppliers
Client: The company cc d R&D on SiC MOSFET for automotive application and the sample is under its internal testing/evaluation
Supplier: Silan uses SiC substrates of overseas suppliers
Silan Client:The company completed R&D on SiC MOSFET for automotive application and the sample is under its internal testing/evaluation
Partnership: BASIC semiconductor (SiC MOSFET and SiC diodes)
ier: Wingtech uses SiC substrates of overseas suppliers
Wingtech Client: Could leverage existing clients in mid / low-voltage Si MOSFET; Bosch, Continental, Delphi are existing clients for mid / low-voltage Si MOSFET
Partnership: King Long (SiC power devices)
ier: Sanan's SiC production line in Hunan covers a comprehensive SiC production line from substrate growth, epiwafer, device fabrication, to IC packaging
Sanan Client: Sanan's SiC diodes are currently in mass production for customers in power supply, solar inverter, on-board chargers, charging piles, home appliances, etc. SiC MOSFET is

under qualification with industrial customers, and under R&D and testing with automotive customers
Partnership: King Long: SiC power devices
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Battery Storage

Carbon Capture Utilization
$52 bn

& Storage | $90 bn

] A

Low Emission Fuels
$132 bn

>

+ From Fossil Fuels *+ From Biofuels + Biogas (RNG) + Hydrogenw/CCUS
* Direct Air Capture « CO2 Transportation + Liguid Biofuels + Hydrogen Electrolysis
= ™\ ' ™
Nuclear Generation EV Chargers
$90 bn J\ 0/ L $38 bn
* Public Stations
Hydrogen Infrastructure | — o Net Zero o— Electricity Grids
\ sl ) $3.0 trillion t S38ltn J
* Pipelines/ Storage  Refurbishment « Digitalization
= Hydrogen Stations = Expansion + Substations
Hydrogen End Use Renewables
L $49 bn [ $1.15tn )
« Gas Grid Blending « SolarPV *  Onshore Wind
+ Electricity Generation Electrification Energy Efficiency * Residential Solar + Offshore Wind
»  Other (incl. FCEV) $302 bn $610 bn + Other (hydroelectric/geothermal)
+ EVCar + Electric/HydrogenRail - |CE Vehicles + Direct Reduced Iron
» EVTruck « SAF Aircraft + Appliances + Primary Chemicals
+ EVBus + Electric Arc Steel « HVAC « Zero Carbon Buildings
= EVVan + Buildings/ Heat Pumps
Transmission / M?:adﬁl Em:eilll '$!1| EII 4' &tn
| Distribution | $325 bn :
. Water Rail: Expansion &
Treatment | $75 bn ]\O $0.5 trillion O/ Maintenance | $510bn
& O—— Ports | $130 bn
Storage | $25 b ]/° Infrastructure 0\:
‘ $2.5 trillion Airports | $130 bn
| SEmGRloAL Telecom | $630 bn

T

202246 H24H

. IEA, McKinsey, OECD, S tLH&EN Dbkl d— L Ry - o2 R« Fa— s UG THE S
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Copper

+ Brownfield projects to extend existing
mines take 2 years for aluminum and

3-4 years for copper

+ New greenfield projects can take as
long as 4 years for aluminum and 8

years for copper after approvals

: ~
Semiconductors

+ Polymers forusein semiconductorresists
have a lead time of around 30-40 days

+ Lead time from when a customer places
an order to receiving the product can be 6
months

+ Building a fabrication plant can take over
two years before production can be fully
ramped

AN

Transmission

+ Permitting can take up to
a decade or longer

+ Projectscan take 3-5
years post-permitting

Cybersecurity

+ Many projects happen at
the private level, often
with M&A in later stages
of projects

HAT : I— LV K=y - Yo J R - T a— LR gRATS

202246 H24H
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FBRFIRILF—HERELHFHEREICFES L TEf, %tE03 Greenablers: The

critical role of Semiconductors towards a sustainable future] L 7=V AKR— KT
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FNCEE 2 RE 2R LTS, BYR—FTE, FERERLENR—T1EL2018
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(mn tonnes

of CO2) Efficiency gains (upper bound)
8,000 New Solar installations since 2015 (upper bound)
7,000 New EV sales since 2015 .
6.000 m Efficiency gains (lower bound) P I

: m New Solar installations since 2015 (lower bound) P
5,000 7z

Pl

4,000 " "Upper bound 1 -7
3,000 L.__éestimate _ 2 -
2,000 i Lower bound | _-

estimate

1,000
0
2015 2016 2017 2018 2019 2020 2021E 2022E 2023E 2024E 2025E

Note: 1) Upper/lower bound avoidance estimates assume efficiency gains and solar
installations displace 100% coal/100% gas. 2) Efficiency gains only include those from
lamps, data centers, PCs and smartphones.
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[Green Capex: Greenflation, Returns and Opportunity] Cifat L7=iR Y . F-E KL T
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Note: The chart excludes Diversified Consumer Services, which is >1,000% relatively overweight.
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