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2045: Carbon Neutrality
Target, California

2045-2050: GHG Neutrality

Copenhagen Accord: US
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emissions reduction target
of 17% below 2005 levels
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55% Reduction of EU
greenhouse gas emissions by
| 2030

2040: Carbon Neutrality
Target Austria

% z \a - N @
2015: Goal to
cut of energy intensity
2005 by 15% from 2016 to China targets
2020 carbon neutrality
mandatory - E
goal of 20% Update 2019: ‘Soon: 5 year plan 2021-2025 sustainable

9. | goals expected
reductionof | 'Wered to 13%

energy intensity

between 2006 2020: China drops Energy Efficiency

and 2010

Targets amid Covid-19 Crisis

BRISRE: Infineon,

B 1P 5 IR B AR T

BH ISR
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W E5IT, RREEERBRLE T BEERREENER: MWEITLIE 2025 FR
BIEENEE, BATE 2030 FHEARBERME, RKETTLIE 2030 FRHHEMRH
Z, HETE 2035 FLANHZBEREMAEN K, EREIHKIE 2035 FHREFHE 0 H
e

toh, ZFRESMERHETEACHE R BEEHITRIE 2025 F£HME S REME T A
b, RIRRITRIZE] 2030 SR AFELBRN L, EDIHIE 2030 & 50%FHELE L, F
2039 FFAFELARRL, RiATTRE 2033 FRrAHELm Ik, BATTIIE 2035 £
BEEAERL, RARITRIE] 2035 FAEBNRNBHERBE, ABTTXIE 2040 FHREHE
RNk,

B 4 @RETEERRELXTHERERR T

Government regulations ’
oD
I 20
! L

)
’1&'}9 i
OEM statements

-
BRISGE: Infineon, AR IEAMEZET

BEREESRALT GREAE LR BAL (20212035 ), £ BHFRFTSE RSP
EASEAEBAERENLNL S, ERNSHEEL. BHRBLROLMERE . HE
RESHER. 2B EREESTIAXEARMERS, BRIk, MEL. SR H5E
Pl R RATARGS, RRPEREERH. MB. BELLRSE, RALELRE
RS E RN, FINITRIE) 2025 9, oh B S H SR S5 % TR AR E 12kWh/
AR, FRORAETEHERAT NG H EHE B0 20%EH, BEADEWSE THR
EREABEHRELARE, T RS B R,

EAREFVREIE. MBk. SRCTEIEHR, BOAPWREIRENR, BELERE S
BEREDUREREES. R E G 2IEERMAN N REA R AENES, RO =8
(Bt Al IR &R, WS HIES ‘=87 (N2~ L. BREREURZER
SR, EREGUL B LG NEMHHEK, BSMENBE. FIKN S5 GRS WIhEE.
RIr SR, EEREFWHERE N~ LESRR.
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B 5: REFIMELE

iR (ZH8) +WBRNE (R8) ~fSESR (B+ e+ (Ee) —FmiER (H7)

RIS — EHEs

’ FB6ER — HEER \

ABYE - gase | - (B (Bt 1 | EshE — REEE

FEBENVRL — BahBER ‘ B TR — RiERS ’

BRSRIR: REREIRYS, OF IEFHRM

BEFIITIWRRDSE, EMINENEEENA RIS ER, KT T MEIE- LR E - L
MMERIRAARRFNINGEF R, REAR, EEETR-ROATHR-AEFBT R B TR
RUER. BAVAA, KRRAFELZRTARTES XOFFIITINLRERE, BEETARHE
H, RERMERNRT TR, BLHURASTZE . Ao BRE. REFSEN —FH
F—REEBSZ AN AFRLS, ERORERNEN, REERER. BEIBR. &
BXMEFINRE, X—M BA PRASARN SR EEHINENR. SBEARE—ERE,
UFESEE, HNRGSHEENEAMNERESENER, EXEH R —RKEK
A, HETHENZEELEAGTEERES, bUEKTH, BNERKFSRESER N1E K,
BAREFIR, REHHFIE RREKERBERS FROGRATFEMEFE, B2 10 &F
RFEMRVEFE, WREFARKENBERS, FEBMREARIT, K EHE
HEBEEARBURFE, AR FolkEgE. FHit, BPAN, INRECFTEESZ X
IR TR, TRCRETI R, B MEKAMARMNE ZFREESZ X
ERULEEERFNIZE, REEVEBEEUFRLR.

MBRHERBITHAE, RERIEREEKRR PRE XN, RIEKLA £iE, FiJ—KiPhone
APP J3 4 51T, MIRXHN 40 HiT, MBATRIZEN 200 51T, FHSKERVENR
500 7347, K& 787 J 1400 J317, KREGRFXHEN A 5000 517, "EH 11247.

B3k 6: AERBITH

<z | Average iPhone App 40 Thousand The number of lines of code is a measure of the
%:b I Space Shuttle 400 Thousand size and complexity of the computer program.
Car software is off the chart!

q - Hubble Space Telescope 2 Million
;% - Mars Curiosity Rover 5 Million

Boeing 787 14 Million

g—_—
© D - - e
AL

M Car Software 100 Million

BRISROE: KLA, BERESMR
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1.2 RERFRIRTH

ERER. Brife. MELIREI T, REBFITIFIDRE KB AERTFERR
ERFELRAERFRENBFLHMNER, TEOREFATENRENETRFEE.
FHRTEFNRZBIECRMIMARE S, XARESFRERITES, Ml fRIETHRE
RITRINGE, BEEXDNEHNEFRE. EEEFRR. EF5EFHRARE. FHRTRET
BATRIVCAESFERTENE, RETONEERR. SMARNRRRRS.

B 7 RERTERES %
BHREERGE FERMAERS

RETFERS FHRTHR BRER RKREETRZR LIVETRS

I RESHE REES EHER
BRKEEL AKX sty sty e I BARS RERE
BRI BFEHR ERNAEKE  RKEEN PERRERER BRES REpEE
BRERX CAN Bz  #iEfekag RPRS Eﬁk_ﬁé% GRS R
idaN =
ZEEBG, GPS #ik  ExjfEmgsaT WEIEA AL ERES RKERS
FPGA T-Box R —RRETFR I Bt
feRkes EMRE
BEKEER SRR R\ & X FHEMW IR RkE
RMRS K& BEtE USB/HSMI 2 iRER(URE HHS AR
360 £B¥K  EBEPR UEREL 0! EGHR SRR
EHITHEEAR LIN TRERS B ZRAN
GPU MOST FETHRERAN TEENRS
£I9MERLRE  OBU ZEZ T B ENE EEH
TR RkES Z4RiZ T OBD REILLLR
EIpaLsEh

FRLRIR: RERTFFUEKE, Ry LSRR

RERTHRMAPNE RS, BMINBRERS, LEATHHERTHE, S1FF LS.
REERE. RUHEE. BIEER. =8 BRFES;, FEARGER, B1EADAS. EHRH
A FHEMAR. REFERRE; THEABE], QFERAE. §AE. TRAENRME
R5%.
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B 9: REXSEHEHRNERE

BT
2022 £ 55 13

B3 8: AERTHIE

Ll RIS il RGEK il B4

i it o i ek

! = N = | RS
%

£ 1

! B W = #

£

&

Rt

ZERL

[HE
4t

Bd 7523

&FiE

E40)

BRSRIR: RERTUEE, B S SR

o, REFSHEHRNBEEREK. FRRERRD, FSETBHNATEHEY, B
K—RHETRR B, BEA/ARE RELSET R, MERDRERNED, XFHE
NRERESERITR, BE THR4ES —RHEEHE, ANEZRFSET R
RV EERR, EXMRAAT, —RETRA B —RFESE & HEEH
FheUVHFERSEE X—% 0, ZEZENE, BNREESEB SHRAE KL,
RETRCER = RMIRS, HEERSETWER B Baefe. MK,

Bk 10: EEhEFRF2EHE

RRNEXSHREE

=] —&
B i01) BTRGE

MR ERSHRER

> —8 e
BTRGE
ENN. . . REENGH
— &

BRLRIR: RERFUEKE, Ry iESH R BRBRIR: «SRBESFEREEMSIEN LRI , BFILERAR

WP L IR 5K T

R#E Gartner ##&, 2020-2025 £, R &S AEMZ MR RIFR BIEK. RN A I 5,
ADAS i, 7931.9%, 2025 3L %) 250 23570 BEINREMNRELERZ, K
23.1%, 2025 FRIAR| 108 2 KT, BF¥EFHEBL S, BACHEERS, 7 18%; &
ETIEIE 14.1%, &% .
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HF
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HRR A= (2025)
o, - 4T,
(2020-2025) (+1z2%=7t)
EREE B B R UN/RE TR Z 4/
31.9% 25
R4 BRI RS
RAR
RAVRERT s am 10.8 SBARNNELE
"E
x5 7% 8.9 RN ZE VB E T/ SRR R RHE S
FRIRRERS 9.3% 7.9 BN/ EHBEERF/IERSH/ESZTN
BN AL
- HHEG 3% 5 3 E )
e 14.6% 4.9 EREMIRER
i34 1% 4.7 BHIE RN
BB NEOQ RS/ BGEEF RS
RERG 6.3% 4.7
REFE/IES| RS RN
ERTH 6.1% 29 BRES LR R/ R SMIEEE
“hE 8.9% 190 DRAM/A#7/NAND/FT 4 Fr il 28
MBI 1.1% 86 HF (5S4 EEE/MCU
" CMOS/CCDILEDSg 3 — 4R &/
Sezase 8.6% 56
* ’ TR R
ES LIS EES 6.1% 39 BEEN A/ Z g R RS
HAARE = 5.7% 35 Hh
4y 7SR 8.2% 33 MERREE/IZRE
BHERE 7.4% 33 X HRE/ThEER
RS 5.6% 32 BRI/ R/ B R IAT 2 EE
RIR&ER 53
ERET 14.1% 30 ERES
SYoMEE Y Es 11.7% 23 BSR4 28
T&iBE 6% 17.8 NFC/WIiF/BT/GPS
NS L R R /45 B B R 88/
S 9.3% 15 INME R BRI L Rk ES
1R R BRI E R
E R4z 8.2% 15 GPU
HIRERE 3.8% 14 HIRERE
BEK S 18% 7 FPGA/PLD/ & RIREN SR
BREEET -4.6% 5 B ES

BRIRIR: Gartner, AFIF&AT

BTFNAZREENAR, AESFINTCH TR ZROUERTE, AEATHEHRAIIEE,
B2ZBARMTEEZE, Bitxiett. FREESDS TR REMERES, RETHE
REWER. TIERE40-155°C, TEGa 10-15 F; MAEVRMEZERE LERTS, K
TEEE R 16nm PN, Eftig) NVM. CIS. BCD. IGBT HFEHFEFNFE 28nm KLl L
AL ZHMEHCIZHEE K.

B 1P 5 IR B AR T
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Bk 12: RESFHESHMREIRIIT Bk 13: REHFSHEFTZFE
BEEA NMIEH cis BCD IGBT

B 90nm/
16nm % 40/55/65nm 28/40/55/65nm/ 0.13 FHEFIE

28% > T : T2 LE B 0.11um &k B tER
100M i (WP/C) EE 0.18um
E . N
St AL T2k
THERE 7nm 28nm 28nm 40nm ‘
o= i
IiFRE
SMIC
Tiesé 14nm 55/65nm 55nm 90nm  Planning
Fh
ERSbeL ot B -
. = ERE . . . .
Mg BEEH  ARMEAER BEEE MEC
HE
FRLRIR: AER T, AN ISR FRLRIR: AFERFAEER, R ISR

EMBREMRNEARISREF, BERREEMEN, REFZESELE, NTEZERR
MZE, BERAN 225 F%EmT, RERRN, FHGMEbE. HELSHES B 8 #E AR
Z7%, GRRMFERERANFLER 3.4-3.5 FEix, EEAR 51.1%L L. MEEB FEAE
7iE, 1R4E Roland Berger ##8, EAZEBEMAABYIIERLT, TREME L1 H 5] ADAS |
MZERZERFBOM #3145 7T, JRE MM L3 KA BN EH AR EZERFBOM 7 7030
%, HEIRER 123.5%, AL, KEBRTFEAEBINL. Fattk. MBI REd, Fiskmn

BEBEE.
B3k 14: BEBHEZEVS hBFIERK (FET/E) B 15: L1 BRIMIMZE VS L3 BRI B ZERERTFRA (ET/E)
WEERE WEERA WEHERE 8000
40
w 7000 -
[ B |
30 BN 6000 -
® I I 5000
20 1 Ea il
15 4000 I I
0] H
s | 3000 -
° * % * s o - . 2000
G s 3 3
gﬁ" gf',’?” ,%3;%" Qé'e-}‘ 4 g *\‘9&
5 & 5 & oF & o 1000
4 & & & el & &
@ & # & 5 o ¥ ol
a&"& 201985mELT  BEIHT BahER BFEL Sk 20254rEhl3

FRRE: FAEEE, AFIEFMAM O BMKHESRATES ICEAR XM, FRISRIE: Roland Berger, AFESFMFA (F: AEEEE FRIBIIK) B

1% 50kWh e 3th£H 2 BMS)

MAZET & AR R TSR . 4RYE McKinsey %32, 2020-2030 4, ThEH
FRIRAR, H I 200 12 £TIKE 81012 £5T, CAGR # 15%; f&EHM 300 12 £ 5T
18K % 630 123%7T,CAGR A 7.7%; ECU/DCU 3§ M 920 {7 =K = 1560 2% T, CAGR
3 5.4%; BEHM 200 {22 TR B 500 {Z£ 7T, CAGR % 9.6%.

B PR A IR A AR A Page 11/41
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B 16: AERMARZBIETIZNE (T12557T)

500 -
450
400 4 nEMBF (HF. BE. 5%
. BR)
350 1 nWIEAF (FEEEH)
300 )
nERSE
250
500 | nECU/DCU
150 - nEARE
1001 n i
50
0

2020 2025E 2030E

BRIRIE: McKinsey , BAESMRM

RFINREARE, TUERAMNERBARBEMAESHH—X S, BFILIZ. MEME . KRK.
Bt ftf. B REBEUCHE, FXEEAERAER, HARETRPH SRR X B
R, ESEITI AR Brefe. MEMLFR. RIE Gartner i, 2020-2025 &, £IK
FSEZRRIBER, REFSEFERE—, 7 14.3%.

Bk 17: SREARE LR B3k 18: 2020-2025 FLIRF S A L HHEE (CAGR)
P ) L 16%
e © ©
. > ' . 148
2 ST P Cxm Bt
* DRAM_ NAND, o BUAR] i o CPU/MCU/FPGA/ * LEDF4T
NOR : LAsIC 12% 4
10% 1
8% 1
6% 1
h ‘Ea mm B 4% 4
© R =ere |+ cuOSHER: + MOSFET, (GBT. %

i OERESK 2%
:@_‘: ©: :: € o% - I—I—

AEEGHE  FRESH THSHREGH THBEESH AEBEESHE  HRESH

BRBRIR: Gartner, AHESMRAT BRIRE: Gartner, ARIFARIRE

2, BEZ WY fRg ‘=X @ ‘=R TE, RENRF¥S
xS Zm

21 BAREBERFREFEREH, ‘=8 HRESEEEFHFTK
RERNSHERGE AT SNBESa K, HFEAMEETS, SAHRHEE,

BELHY. REMETER, EENLENT, ExFENFER="ERANTEZE, 8F
Bt FRIKANAEIE.

1B LRI LA IR R TTEH Page 12/41
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Bl 19: WOBZE VS BaiER L =RHEK

AmE HEI%

BRRIE: K2k, #IK, OFweek, ZFER, Rawsuns, AHIEFHMR AT

B —REISESNSEFEMRETE, HPSEFENEINEM, BHES T RM
+HAE, ARERESRIE. BN ORELE, TEALER. ARk, ARE. RERSEAH
B, BEXGHREZE. K. JE%:, TRMHIEZEHRHKE. HKRE. SRE. =
T BRER, KEEEREREN. BEE. BHEGNNKREEER, BAIREETH
AR SRS = TR R T .

BIK: MIRERMNEBNEERERERNENRKE, SFHE. ZEAMmEkas.

1) B BYSTEERRAVMENRE, BETHRHENEZDN, TEZERAEFNETH
WA, DPAERBVMZRENEFAM LR, ERENHFEEE. REK. FFRK.
AEMZE. TEIUHREERKE, BRIRNEEARNFFER, FTEXRAZRAN, HAf
RN S S BEIFKEELENREH.

2) fRspiig: a2 Ns A A AR TR SRR BS54 T4 £, MMIREDSZE 1T IR
K, TEATHERMERS. ZRBETREARESERTHNRNEREERRE, BE
BEMAEENN, B FRRENZEE, BTFBRVUARERERSE, Eifnm R — K4
EEEEREM A RREDS, BRE — MRS,

3) Zings: TMBEMBSRZAN PRSI (BE. &R R K. B8 *4&
ZUMEE, TEOFETERM DC/DC st FERTEZRERBELTAZRA, M
MR TR, BEMWENAEITH, PR, PRB[BEEXRBRBEIEES 7 E M
BRMIz{T. DC/DC MBI R M TERSRERSR, LUK HEBSE (400V) Hin
ARE (12v-48V), B RERFR. DR EXT. RERRBEHE.

BiE: HERZZBIMRFENZEFE, WE “BEPSENKK. 2—EVNBR—FLEE,
FRFLESRT (BRI2RM), BEERMTMBITER. BIERETHIENEFRE . 317
M BRIEME . SFEMS T EMAIEN. BRRATEOEEEEFIZE (Vehicle Control Unit,
VCU), HE#HEHIgs (Motor Control Unit, MCU) FIEhEIEZR 4 (Battery Management
System BMS), zEi&Eid CAN W& (S, ﬁi?’%%ﬂ%%%%iﬂi%/\%ﬁ?%éﬁﬂ’\] PEEELS
R, ERSBYWRAENMIERED, BUCkEER AN TURIEES, MR EL
1¢>Ij<@, EHlFRAETRNEE, REALABERE. 8RITH. EE?[‘MZ—“:%'J%%FH???E%‘JEE
M EERHEMNER, IKEIERTH. ALERRAZRNNEBERAEN “KRK”, TEX
RBRAMBE. B RESEEHITREFEN, SORRBRSENNSFT, BtbRe
Rip, REERFEENEEEERE.
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RENEMLLREE, EBRNEEXRPAE R RIBEXERREBEE, €55 RBET/ SEA
BITIHINE T, MOBER AR BIBERNE 16%-25%, SEEFHERERKEN 86%-
90%, FILaE )R RE B IR R ZIMZEM 3.4-5.6 18, XWTHHZE, ZEIHLEA T LZHA.
PR RIS, ERIIRER K, AR 68-72%; M FHHE, RERANZHER RS,
mEt20%, FORERMFERE, Gt 10%, BE2RIAERTRE T REEBRSE, o LTI
N AT%MRERME, FINREZEE IR EAAE 9 K.

L =

BAEEREEBEW R T RAZRBIMNERE. HBRRNFMEERE, BHENTELE
IERE, WA ATGE KEEREN, KN BTNERLZEY, EF5% Fiek
FERZRE. T RAZREINNEZE, BTEEER, FAENIREATUET Y TRF
HEMERE, REEARGNEMN, PHESNESRAEREN, BTFRAELER, &4%
MZRBITEAODRAREM, FIRERED KRS

ILSHAE S MAEEE S T 8.9kWh Mgt (EFriE AmEFRE), BIMEHE 0L 1T,
A5 FHRE 445kWh, BRI D4l 514 MRt 8 K29 % 20-100kWh 2 8], XEEZ T, #4
HENREERAARERN 4.5-22.3 . ERBNERBRSMNEEERRYE, MREBEXN
FPCHEMRIEMESAER (K4 500km), R, MRFALFHE . FERBERE, K8
EH—SRAMDEMEERE, HMmRAEMER.

=

ESES

B3k 20: JAHZE VS SRR FREBHINER

Energy required for combined
city/highway driving - BEV

Energy for combined
city/highway driving - ICEV
Parasitic losses: 4 — 6%

Ex: water, fuel and oll pumps, ignition
system, engine control systems, efc.

Acosssory losses: 4%

Energy lost in battery
charging: 10%

Engine losses: 68 —72%
Thermal, such as radiator, exhaust

heat, etc. (58 — 62%), combustion (3%),
pumping (4%), friction 3%)

Electric drive system
Auxliary electrical losses: 0 - 2% losses: 20%
Ex: climate control fans, seat and

steering wheel warmers, headlights,

efc.
Auxliary electrical

losses: 0 - 4%
Idle losses: 3%
Accounted for In engine and
parasitic losses

Idle losses: O

Drivetrain losses: 5 - 6%

Net regenerative braking energy
retumed to the battery and

Power to wheela: 16% to 25% subsequently to the road: 17%

Power to wheels: 3% + 179% (recovered) = 86% to 90%

HRISkIE: U.S. Department of Energy , A IFSMFRAT

Bk 22: SERFEZOET

Blectric Traction Motor,

Power Electronics Controller

DC/DC Converter

FERR
mme Thermal System (cooling) 7
— o
z ’
A DC/DC =
\;'I V N Traction Battery Pack

B
e
[/ EEERS

Batcery (auxillary)

BRRIR: AEASE, BF LS AR

WP L IR 5K T

BRISKE: EERE, AFTFSMITRER
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XEEMMES BRZERA, R\ THSEALE, ERBERETERF, LK. EH55R
FHTHERS, N 15%, KE. EHRES AL 10%; MEBEH, ‘=8 R
SEEEIE 50%, HEAithhtbRe, 7 38%, MNlALt 6.5%, BiEGLEE 5.5%.

Bl 23: fRRMNBESFROREM AT LE

R E HEERE

HERT, 9%

it 25%

A, 5.5%

*5,5%

HRRR: BIAEA, AL A

AR REER AR SLEIXE 38% , BH LERANAN, Ft BEIFEMATRER RIZE
EBURTHBRAN TR, 52, BiENSEXREARERAEZE LBURT R K AT
FEREE. £REHMEFHERME, BTRBRARS, TEFEBUNHMRERN BRI ZEE
BHi7, FEERMRATEEL, BMRATRE TR, R ERE TR, BLEL T
HUERIRE, (28T ERIEBIERR SR

RE ICCT FU, MARMBRARKK 2IFETRES, HhXETHHNBEBRFRAK
M 2020 FHy 152 =T/kWh REEZE 2030 Y 74 =t/kWh, FHTEERHRN 6.9%; HET
TN SRR G A A 2020 19 123 SL7T/kWh TFREZE 2030 F#9 58 £T/kWh, 5 T
K7 T.2%, 2035 FRREZE 51 £T/kWhe BIAERE, WEZNBRBRERARTER 20%,
FTERTHEMNNBEMEFREXR, EBEMHBEAER.

Bl 24: s RMBARIN

25

q X000 A fFSRT2015-2020F FIRE IR 220

| e — - BEHRTF2020-2035F F AT 200 ~
B — ICCT EEFRLE HAVHAMN 2019 E
= o — IcCT REFEA TR 2021 20 ¢
E ' X x 200 1@
= 1 a] 150 #
5 =2
W =
g 100 E
0.5 =
so ®

o o

2015 2020 2025 2030 2035

BRISRIE: ICCT, AFIEEMRA
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MBS MM AR RL B, BEiZ 7 2010-2021 £50H 7 HERSEK, R1E IEA
#iflE, 2021 23k BEV 71 PHEV {HE &1t 684 5, it 2022 F451X%) 973 734%, 2025
FHRILE] 1550 54, 2030 £K A7) 4813 4.

B3 25: 2010-2030 4 BEV I PHEV g (FiA)

mBEVY mnPHEV
5000 4
4500 -
4000 -
3500 4
3000 4
2500 -
2000
1500 -
1000 ~
500 - "
o o oxa mom M
A S AR G

BRRE: 1EA, AR SR

MBEMEMNERE, BEXRIRRFSRT. R1E BCC £iE, FITRIKAEIZE (LAE+iEEHR
BEINHIER) 2022 FBIERNGILE) 25% , 2025 FHFILE] 46%, 2030 FHFIAE| 76% . %
FTEERMXGE, MitEE 2025 FEAXE (HEHERORAN+ER) BEX LT
46%, 2030 FRIAE 79%; HE 2025 FHFE (AR+HFHECREA+IER) BiERRKE
2 62%, 2030 FRFIA E) 96%; RUM 2025 FHEIZE (ME+HERVREHN+RER) BEXRRE
1AZE) 65%, 2030 FH5ILE 88%. SHETTE, RIE IEA £¥E, 2025 FmitxE/HE/BMHE
HNZESHER 2717 230/830/570 F54f, &1tk £IRELBIF 81.5%; 2030 F it 3 B/ # E/K
MEBENZESHE R 25179 810/1200/1330 735, &I EEIRELBI N 71.4%. KE HE FIRM
BREKEHNEREENTG.

Bl 26: ARHMNARNRIAESRM G

nERE) nERRE R WRERs) wiRRth wih wiSH
100%

90% ll
80%
70%
60%
50% -
40% A
30%
20%
10% A
0%

2018 2019 2020 2021 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E 2030E 2035E

BRIRIE: BCG, ARIEAMRM
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B3k 28: REBRIET AR

nEEEy WERRS) WRED NWREEIER) WAREM wiGE wSE WEEE) WIERIES) WRm) nREERL) weEM uih wRiH
100% - 100% -
90% -+ 90% -
80% 80% A
70% -+ 70% A
60% - 60% -
50% + 50% -
40% - 40% -
30% + 30% A
20% + 20% -
10% - 10% 4

0% - 0%
2020 2025E 2030E 2035E 2020 2025E 2030E 2035E

BRIRIE: BCG, ARIESMRM

Bl 29: BOMEREIZET GXRTUN

BRIRIE: BCG, AFIEEMERA

Bk 30: 2IRTEEFMXAENETN (FH)

nEEEE) WIEEDRER) WRER) wIRESRR) wARIEM wieh w5 wiiE mEGH nEE nAA nEE nEf

100% -
90% +
80% -
70% +
60% -
50% -
40% -
30% +
20% -+
10% A

0% -

5000 -

4500 ~
4000 -
3500 -
3000 -
2500 A
2000 -
1500 +
1000 4
500 -
ol Em ‘

2020 2025E

2030E 2035 2020 2025E 2030E

BRIRE: BCG, AN LSRR

WP L IR 5K T

BRIRIE: BCG, AR IEHRARAT

HEESERMEETRE, REESEERS ZH. HETEARBEE, FENESENAE
ELRE. FHFHEN (OBC). DC/DC #eifeas. HMEER RE . MARUARHEH YT .
PERFEEASKERETRIAE, EEMNEDZEEMNERBERBZRBIREE
MLIME, WEEETH. FHF BV (OBC) FEMEAREIRT BTN ZRABHEIEKER
B, BEERBHAARMITE. i, P EEMERFTEY (OBC) TAEE RN FFIED
FSEERAEEE Y, AEh 7 . DC/DC #3528 245 5 11 8 5t 400-500V fh & JE 32 #a A5
12-48V MIRIE, MIMAZIEE RS TE. F4T. RREHESHAE. BHEERERKAFENH
MEZWEE. B BESEBEHTREFN, SUEMRSENMOF. BihR2R
. REERTEENEEEEME. NMASNEBRESHERAN -5, B SHMEEES
HHIENRHEES. BHYTRNEERETARETNEFERI. KRS,
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B 31: HREFSHENATR

.d Main inverter

The inverter not only drives the electric
motor but is also used for regenerative braking
and feeding energy back to the battery.

E=
HV-LV DC-DC converter

The DC-DC converter charges the conventional
12V power supply net from the high-voltage bat-
tery and replaces the former belt-driven alternator.

‘ﬂ @ On-board charger

The battery block is charged via an AC-DC con-
verter module. In the example shown here, an
on-board unit charges the battery. Off-board and
inductive charging solutions are also available.

0 Battery management system

The energy for the electric powertrain primarily
comes from Lithium-based battery systems
that need to be monitored to ensure occupants’

safety.

Heater

Pure electric-driven cars require heating source in
their HVAC systems. The high-voltage heater subsys-
tem isinterconnected to the HV battery through pow-
er switches and generates heat for cabin comforts.

Auxiliary inverter

Instead of being belt-driven, Auxiliary inverters
such as e-compressor for HVAC systems, water

pumps, etc., are driven by electric power. Smart
and energy-efficient auxiliary inverters are mainly
realized through B6 bridges on its controller board.

BRIRE: Infineon, AHIESFRAT

#R#E Gartner A Statista #{#, 2012 F Uk, €A EFSHEABEEEKE FAH#EH, 2020 F
SZRIEFEMNE 390 {2£7T, SMFEEESEREF, TITE 2023 F£, £AE ESME
THiZMAEIGIEE] 555 123 TT »

B 32: HCAEFSMANIAIE (Z5%7T)

o A —A—YoY
600 r 60%

- 50%
500 1 - 40%
- 30%

400 -

e
\ ‘N - 20%
300 | 1 - 10%
N k0%

200 1 R -
- -20%

100 |
- -30%
0 -40%

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022E 2023E

HEIRIE: Gartner, Statista, AHIEEMRT
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2020 FEREFSHEET FH, MRUBOM. 2B HART BHE. 1R4E Strategy Analytics
iR, "R BEH. Wi BNNEE BEFSE2IE S B, TaERSHA 13.2%.
10.9%. 8.5%. 8.3%. 7.5%.

piEmRE, EERSTE, B ROR KR ERE. BEHEIYRSE, TAXRD
B39 22.2% 15.5%+ 10.0%. 8.6%. 7.3%. #ix#Iss (MCU) 5@, HiE. BEH. &k
e BMALER USSR FIET 5 &, X515 26.7%. 26.3% .« 16.9%. 9.8%. 6.9%
NRESETTE, ROE REESE. BNE. RFE. ZBAIEISE, TE XRS5
$30.2%. 16.3%. 10.3%. 7.1%. 5.9%.

B 33: 2020 FREFSARIS T A AR Bk 34: 2020 FISFEMLRIBHIS | FHAX

- B
' = BEF SR
8.3% = it
8.6%

- i
“E R
T
- BB

mvE

Y

BRISkiE: Strategy Analytics, HFIF&ERFRAT BRIskE: Strategy Analytics, AFIFSMRAT
B3k 35: 2020 5% MCU R 5T Bm AR B3R 36: 2020 FRFEINEE SR 5 BHAER

= e
“REH
0 8% EE ¥
g ' MR

s

Hith Hith

“EOR
" BEF S
= ERN{NEE
"HE
7.1%

HRISRIE: Strategy Analytics, RH ST BRISkIR: Strategy Analytics, R IEEHRAT

WP L IR 5K T

22 ThERY¥SEARHIZR, WESE4EUE

EELRELSHmRF, MRLSEZHR K. 1RE Strategy Analytics $iiE, EEFRRH
Z, MCU MESLEERS, K3 23%; HRANEXSHE, KE 21%; RREBHEE =,
Bt 13%. MALBMERF, R XSEFEHERBERA, SEES, BEI55%, HR
7AMCU, XZE| 11%; L8R 7%,
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Bl 37: fRRMmSERELTHAL B3k 38: HMERPSESRFTH G

43%

= MCU

= ERLGHE
feRkag
HAth

= MCU

= hEFSHE
feRkad
Eifth

BRISkiE: Strategy Analytics, HFIFSRFRAET BRIskiE: Strategy Analytics, AFIESHIRAT

R#E Infineon F1 Strategy Analytics #i#E, ZHEMBZEFFEMERH 417 T/, Hb
MCU i EE 7 96 E£5T/4%, ThEF SEMEEN 88 Xt/i, ERRBNEEN 54 £T/W.
48V ERF SRMMER N 572 £ T AR FEFFEMNEE N 834 /i, HF MCU fifE
B 92 X/, WRFSEMER N 459 X/, ERENEEN 58 X/il. B, &
MRHZERLBNEFRIRED , FSENEERTFEERE, BEFLSENEREK100%,
WERESENEEBRIBERK, EESIEL 421.6%.

MUEE R INMEEBRT, BEIFEIEM. R1E Deloitte ##E, 2012/2017/2022 £, h
RRBBMET R BB D H 7 438/580/934 Fi, FEBRELHFHHED 5N
567/813/1459 fi, Hitt, BEEARFEINREFE, RECHHBEEE LFES, MBI ESR
HEAMRLE, SRREES, 2022 A% 1459 fi, HEESNOIESRERD, SHAERE
2000 ;LA

Bl 39: 2020 FHHMEFSEHNMER (ET/H) Bl 40 PEDSEL R HIBE (BUW)

48 V / Mild Hybrids

i $90 $0 $572
$61 $7 =

3308 - =

Non- ICE xEV xEV XEV xXEV Total
Power- Power- Sensors  MCUs  Power™  Others™  semi

train* train BoM

WRRRRE nEERE
1600
1400

Full & Plug-in Hybrids and Battery Electric Vehicles
1200 -
$330

$32
) . 1000 -
. e 800 -
600 -

Non- ICE
Power. Power- Somos MU Power™  Ohem® sami
train®  train 400 +
200 -
0

2012 2017 2022E

BRIRE: Infineon, AHIEHRAT

WP L IR 5K T

BRIRIE: Deloitte, ARFSMRM

R SGHERFREFHEERRE BRETNZ L, TEIBETFAFSHNEAR SEM
BRI R ME N RN, REAEaFEEM. M. TE. #X. BR. EiE. 7
KEF WXESEDANX ICHNRSUBHER AL, DRPUBHEIBAE_RE. &I
E. mAREE~HR, IEICEEHFAC/DC. DC/DC. HEERE IC. K5 IC &%,

HEINRBMHH, REEGTRA, EANREEETESBIT. MOSFET A IGBT, MOSFET
EERAUMFSEIYN REE, B— MW ZEAEENEBESHTRBNZE ST E,
BEATEMGR; ICBT BESMNRAAE, SR A& MOSFET a4k B £ 1= #4F
M BITNRSEREF TN RN RELSEKSEN, FERTRED .
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Bk 41: hERF S mel Bk 42: hERBHTIHEA

WFFGE
7 b A

L - ‘
Jahic 4 .
10 100 * i M;n?:) 100k ™
BRRR: ERMAE, AR IESH R ZBRIskE: Yole, AFIFEMRAT
E% 43: DIRESHEI L
em RN B3R SEFE 0 RE e Rz 4TS,
WEARE  ORAE RRIEE) 8 BF 1V R BTFRE. T
- BES FRURR f B Tl
= AT 8
Tk UPS. H
RHE MpE BERE)  $H NFV HHFUN. TES
N T
V Z eSS EHEE- NI UL EEN
vosrer  apn  mmwm  my | TV E MR R EE?_F{L ﬁgaﬁ
1000V AR H R mek. A%
FEBRE . FHESE.
IGBT SE® RERE WA 600V RLE = HEF XA
B AR R
HEUN. BB, 3|HLR
R, Hhi. TEk
% IC R EHE R IC. IRA) IC % o eSS

= MRESF. AR, BT
AR 7=

HELRIR: BWAR, DA ILEMR A

Xm T THEFE RS, SRNRESETZHNRBLEK. RIE Omdia £#E, 2020 F2iK
ThRESEHETIZMIR 4222 525T, T 2024 SFXR L7 53828 . EHRUIRFFHETIHE
AEEOM XE. BAT HES, R4E Omdia £#E, 2020 F2IRNFR D IR MR AN H
MIE 2091257, HPRTORE19.7%, HRZE 1, RREALL83%, HRE 2, BEF
SAELEE 5.5%, HE®EEE3; Top 107 FAIHALLE58.7%, Tk FERS.

B 44: SRNRFLSEMZIUR (125557T)

o ThiziiE —a—YoY

B3k 45: 2020 FEIRIIES B FIRAT 5% R

= RE
600 - r 12% smE
Fe
F 10% et
500 - ) BAESH
b 8% =
400 - r 6% 41.3% "ERE
300 4% =BT
| 20/ .
° 55% = Vishay
200 - I 0% e
F-2%
100 + ) 5.0% "E
E -49% ’ = Diodes
0 &% 2.4% 4.6% i
' ' T ' T ! T i T - o 0, Eal
2014 2015 2016 2017 2018 2018 2020 2021E 2024E 2.5% '2.6% 3.5% 4.6%
ZBlkE: Omdia, Valuates Reports, A IEHHFAT ERSRIR: Omdia, AAEHMRAT
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RIBEE LR, 2019 FERHRINREGHF MEM T, K IC 5L 54.3%, RFHH,
BL MOSFET F1 IGBT 3%, MOSFET (5tt 16.4%, IGBT 5tk 12.4%. TRz F 4 2,

BEGLEE35.4%, HEREE 1, T htt 26.8%, HE®EE2; HERE FALE13.2%, HE&%E 3.

B3k 46: 2019 FRIRINEAN S MmN B3k 47: 2019 FRRNENSETHERA S

2.1%

= HEIC

« MOSFET =
=T
- IGBT me
Thek IR R ’
Htt
= Hifh
BRGER: BHPAR, AT IEEMRF BRSKR: SHFAR, B IESMR AT

1R4% Omdia 8148, 2020 FAIRTNEK IC A 243 12 5, HA M8 4LE 15.8%

HERSE 1; JURSIL 8.2%, HERE 2 TEWESASL 7.2%, #4583 Top 10 /&
&ttt 63.2%. 2020 FEFRIHE MOSFET 4 3784 iHHIAE 81 1225, HAd WE S
b 24.4%, HEBE 1 RBEELE12.4%, HBE 2; BALSHE L 8.8%, HEE3; Top

10 &It aE 77.9%.
B3k 48: 2020 F2IRNE IC HiHE [ B3k 49: 2020 FLERINZE MOSFET 437 BUTIHRE
= 13 . EoE
cEen - %
= FEEESHE 22 1% " RS
36.8% s HE
: = EEESHh . i
" RHE 2;;: } = Alpha and Omega
=BRER ' . / = Vishay
= Maxim 3.9% = %A
= Dialog 4.7% = RS
3.6% = FhiE 4.9% 7.7% =R
3-8% 3 6% 4 3004.7% Hity 51% Hity
HRIRE: Omdia, AHIFEHIZER BRSRE: Omdia, AFIESHRAT

FEHRFSEDHRRDRIFFLIEK, RiIE Omdia #iR, 2020 FHEHRES G H
AR 153 23278, &k 36.3%, it 2024 FHIAE] 197 {27t MR &R E,
FREHE IC L 61%, MOSFET (5tt 20%, IGBT (gLt 14%.
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B3k 50: HEINEESE=HMME (Z%7T) EZk 51: HEINEE S MmN
o TR IAE —A—YoY
200 - - 14%
180 - L 12%
160 1
10%
140 1 = HREEIC
120 4 | 8% = MOSFET
100 1 L 6% - IGBT
80 | "/"\.. L 4% Hit
60 -
L 2%
40 1
20 1 0%
0 2%
2014 2015 2016 2017 2018 2019 2020 2021E 2024E
HRIRIE: Omdia, AF AR BRIRE: Omdia, AT IFEMRAT

RIERF LR REEE, 2019 FHENRFSETHERAF, RESHL 27%, HEBRFS
bt 23%, TAPEJRESEE 19%, BAGEE 15%, BESHM A 16%. HE IGBT WHEE
WEIN BES, R4 Omdia e, KRS 16%, HRE 1, =& Gt 13%, HEE
2; BELTHNALE10%, HZ%E3, 516 Z2A 1AL 53%.

Bl 52: 2019 FHEINRYFSETHNA AL Bk 53: E IGBT miztk//

cEE
e =%
CEERT P " EEEa
= TokEE % +ABB
&) ok
- EEEH R

2

BRSOR: AT TRER, B ESHRN BRFE: Omdia, TFEARIH

WP L IR 5K T

221 FE[EZOWHF, IGBTRER &

IWRESHEERMNEFNNAFE, FmEEEHE IGBT. MOSFET. —HE%, T ENH
B FEEE. EHFEBYL (OBC). DC/DC #ifkzs . MMERE RS (BMS). Hizsih A&

RURES. IGBT TR NAEFERE ZHFEAN (OBC). DC/DC #iRras%, WHINET =
NMF# PTC miAss. KER. #ME. TREEHNFHFEXRT, THR/NINE DC-AC ik,

MOSFET T ENHAELEH Z N (OBC). DC/DC 428 . HBER A% (BMS) %, —1&
EXBNAEYERS. BEME, DRILSEELLRFTHERK, ALL75%; HHBEEH
franZEE s Ayl (OBC). DC/DC 44 gs. MMEE RS (BMS). HBIEI W RF « R I A
FATF A 25%.
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B3 54: Renesas L& $S k= £ RN ZE PRI A B3R 55: HRIFEINRYSHENALLT

Position

seior

MCU

On-Board Charger

Gate IGBT
MCU driver  MOS

PMIC2

BMIC™> MOSFET
=

= ZHFEAL (OBC) -
DC/DCH 5. HihE
ER4% (BMS) . Bl
ARG ERRES

HRIRIE: Renesas, AHIFEMZAT

WP L IR 5K T

BRISKE: Infineon, AFIFERIRAT

EHMHENRESHED, IGBTHEERA, HTBREBIAERA, ZFES, XTEHAE
s, % 1000 jT/4, KEB% 3000-3600 jT/4, XFRMAEMS, A0 4 900 JT/4H,
A %1k F 1000-2000 FT/4%, i 4 HM)A %] 3000-3900 JT/4f. ZE# FEM (OBC) 300
TT/AE, FHZH 100 T/, BB T 200 TTR. EREARRALBRAEHER
R, BT 1 HEEFALE L IGBT fi{ER X279 2200 JT/4% (340 £ T/ .

RRRABEEHRKS, IGBT—MA=2, KE (600V LAT) IGBT X ZHFHHERF% G,
HE (600V-1200V) IGBT FEZEMAFHEERAZE TAiEH RARR S, K (1700V-
6500V) FEMTFHUERIE. FabRA BINE LR N F9H.

MNTFHEHE, FERERATIEE, BIRKERBELNORE, MMERIZORE N L 1E,
HMIEERZEITR, Bit, ¥R BEEXRIBINEVES IEMSBMIBIT. IGBT fEAF
TR OB, FREZZSEFLNUL R .

Bl 56: RIERGMNERE (MIFREFE)

e ) SR ) B ) RMEVRR ) B ;
o P i
s Y n ﬁ @ ﬁ:
1)‘J{$—:1=F ThES p— el - o
MOSFET)
855 o —guwm — SRR 28
TEHR :
ROHM [T ettt T=SLA
G, DR e VBOSCH Ly s @
&7 GGN — HITAGHI b — ?,_
Bt ! t I 1

BRRR: FEEE, DA ESMAR

Page 24741



BT
2022 £ 55 13

3k 58: IGBT t%4H

n- IREIX
n+ EpIX
o T B
e bl
FARR: ChESATRYR , AIEEHE A BRI Infineon, T EAHIA
1RHE Yole ¥4, £k IGBT m iM%, 2020 5 54 {7 =T, 2026 ¥ K 5 84 2% t, CAGR
N 7.5%. ETHERESR, £EMHI= K TERESR, T4 31.5%, RESEE 24%,
HREBEZESLE 9.4%; HEMHAI=Z A TENBS, FaERESE 31%, RBEEHE27%, T
itk 20%.
B 59: £k IGBT iR & TilFRAME (+123=7T) sk 60: HE IGBT TN A G
é o 2026
oY i ‘
. 2020 - FRORL
$5.4B .
Q e
FamEn
157" = Hify

@ PGP
$0.2348 $0.5098

BRIRIR: Yole, AW IEHMAM FRBRIR: RN, BHIESH R

#R4E Omdia %48, 2020 G4k IGBT £ IS FEHHMAEN 15.9 Z£57T, 2RET BHA
i, BORSHE 29.3%, HEBE1; B mHlbt 156%, HBE2; ZHS3%, HE
£3; RET AL 2.6%, Hi% 5 10, 2020 F2 3 IGBT BATHMEN 36.3 2%
5T, BORMLE 36.5%, HEEE 1 EEEALLI 11.4%, HBE2; ZH ML OT%, HE
£3; hEBIALS S 2.8%, HBE 6, EW—HAR 10 MHEH.
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Bl 61: 2020 £ IGBT 437 S84 i =&

E% 62: 2020 4 IGBT 4848 & 5 X

HF
2022 €58 13 B

14.3%

2.6%

LY LE Y

= E+HE ==+
=% 20.9% =%

LE >3 2.1% | = = Vincotech

ARG 2.3% E— ARG
e 2.5% I -

= FEF > 7% / LR=kva

= EiiE 2.8% = FHEA

= EfE4 3.3% 7 5.8% = HiIABB

[l it 9.7% = {H
Hith Hith

HRKIE: Omdia, AW IEEMRAT

BRRIE: Omdia, AW IESMRAT

IGBTRAXRE, BET 6R=mAR, MEIRFEFEE (PT) 2E 7RIEE BH—
#IER (FS-Trench), BREMR. TZ2LE. BABMER. XU E. hRRFESF LHE
WREFR T AR, ESREEBRM 600V 325 2 6500V DL E.

B3k 63: IGBT [k~

CHER IZ&%E BOENER KERE  HRRE  ESHRE HE

Fs BARFR .
(HExE) () V) (us) (fA%$1E) V) i8]

1 FHERFER (PT) 100 5 3 0.5 100 600 1988

2 BHMTEEE (PT) 56 5 2.8 0.3 74 600 1990

3 3f&E (Trench) 40 3 2 0.25 51 1200 1992

4 FEZF@E (NPT) 31 1 15 0.25 39 3300 1997

5 BIZ#E LR (FS) 27 0.5 13 0.19 33 4500 2001

AL HiCEchy Rl ki
6 24 0.5 1 0.15 29 6500 2003

(FS- Trench)

FRSRIR: ATAESRRS, BFEFMAR R

B 1P 5 IR B AR T

2.2.2 FHFEEE 800V F 4%, SiCHEAKEL

ARIELZE2MRIRT, SMERMTEANEERN THEHFETREELNEZRR, Bl
R ESMERELRBATIMMEKE, EERBENERENDRAZT—ANER, B AIHEK
RAEGERDE R, M TFENERYR, AFEESHERLTERANRRSE, FAit, AIER
[ESF& M 400V [@ 800V KA EFLR .

HFREMEINHIAZT] 200kW L LR, £HA E/E RMT, 400V LEE LSS, B FHRE
800V BEFE /G, RFEBMA MR, BN R E AR SLH 350KW L ERIRFE . 14,
ERFFRAINERT, 800V RE THEELRERE /N, HNMAER, REHERED, &
BEMAMEEANOE L, BEBEMRAENR. 800V HAEFEHGHMRATHER, At
2021 FFEETIE . B K. S THERKLE T 800V SEFEAEFMK, Bk, B
BEELHAERMEFEIIAR, MIFEKRELET 800V 5ERARTRNFTERE 2022
Friakisg L.

Page 26741



I./IDZCI'III! MINMETALS SECURITIES

B 1P 5 IR B AR T

E%k 64: TE OEM BEFEEE~HL

HF
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OEM & N =h ES2) ErERTE
Kb 800V 400kW 600A 7eH 10 o%f, ZEfi 800km 2022H1
[ Ri:: ] 800V 228KW 75H1 5 43§h, £ 150km 2022
HZRRE 800V 360kW 600A 75 10 434h, £ 400km
IEkRR 1000V 480kKW 600A Z5E1 5 434h, £ 200km  ERAIEEHIE AIONV ZEH |
B 800V 360KW 75E1 5 43§h, £ 120km
2022 &7, 2023 FLFRRL
B#F 80OV 20 454 755% B0V R p R
F/R3E S F2021 F 12 AR
AESRARIN 800V FeE 10 S4f, £Ef 196km
IMEEZ R
N 800V 480kW 670A 75E1 5 434h, 42 200km 2022Q3 zf+t
B 800V 2023 LG
Z 800V 400kW FeF8 5 43%f, £EfiT 200+km 2024Q4
T a8/, M pe
{RETHEE 800V 350KW 5 43 4h7E5H 80% H 8 aycan B&F, Macan #F
2023 £47%
IONIQ 5 F 2021 £ 445, H
e 800V 220kW 14 S4h7e5H 80% 8 QSF 4% B
WRETF 2022 F 31+

FRRIR: LBRH, A IESMR

iy 800V L AEEFAMFT BE, HREIXET 800V Y, ERFT BT BEEEE T EH
RAPHER, ALRMR R BRFTEEERER, 3 800V §EFALEZRELELEINN,

F it 800V BETFE+BRFABMERAR A I —MHELRES . BE BNV SEFLAMEEAE
7 BRFEENBENERFER, BHEIER 2MTX, —MEFEEZEFEERE,

FMEECBEREME. MERTRRE, KR V3 BRFTHENE, TERIXE 250kW,
4B RSB IATIRER, b 120kW FEriE BB 4558 50% U £, ELE K BER
I 25000 4>; TRR% T 2021 £ 8 54 7 480kW BBR FE AR, 1111 E] 2025 FHE 2 BER
2000 FEFEFTIA .

Bl 65: £ OEMRFEHEIMEEMRN

i IR SEE FeH AR IEMR
2021 FFEAER EE. M RIS pUN. TR BR K’
= F 240-360kW
XN FREBEEFHE ML
2021 F3ha7 E#I% 100 NFEFAE, it 2025 £§7E £ E 300 NAmEE
ot 480-600kW 1000V
& 2000 FEBFEY
. 2021 FEAERE B R T FRNEIR 24 EL BRI 16
ot 180-360kW
FE B Huithih, 84 FEIAIESL, 267 FEHELL
N 480KW 800V  #HZE 2021 4 10 B, #BFeuh &k 439, B/ 121 M
2ESEE NA 25000 MNERFCEAE, £ EBRFEHE LR 800
TR 250KW 400V
A, B FEBEATEY 6300
N KAEESLHREREN REERIRFEISEFHMN, BRELL
N

{ZBR 7T

BRSRIR: EROSER, AFESHR R
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E3 66: [ HIRZ 480kW #BIEHE E3R 67 43HFRI 250kW B 2% 7 B 7e FE e 45 52 50% A £
— EHESHE EMa00L B AVERAGE TIME SPENT CHARGING

78 BB R0 H — HE AR

sssssssssss

TIME
sPENT B  H [ soxoecrease

120 KW 120 KW 250 KW

BRERR: TRRE, AFIESHR T BRSRIE: Tesla, AFIEAMEAT

RFRTOLEHE, N FERFTHEME, 20kW FREFEFFH AT E 120min, 150kW FEZ 16min,
i1 350kW (X FHE 7min, Filt 800V SEFa+BRFTHEEESKAES, M 800V XU LS
EERT, SiEMEHEFEMBNRRYE, SICEE=ZRIESHEEEERH T

B3k 68: MRFAIGEESIBSINER B Bk 69: RNENEERFTHEIEFREBNEXTEL (GEF] 200km FAT[E])

DC charging charging power semi

system time" content?

RS\ P21

IS4 455% 9% 350 kW > $1.500 - $3,000

i " min Si/ SiC-based

i } 150 kW o $300 - $900

@ @ s ey NI % | S iShoheet

y -
- fomfs”: 48 $100 - $300
) \_7" min Si/ SiC-based

20NN E $40- $90
10 kW each) Si/ SiC-based

wWRISKE: Infineon, AR FEMIZAT BRSRIR: Infineon, AW ISR

FSETREMRBELRE, —HEHT 3ITPME:

1. SB—FE: 1950 4G, LA Si fl Ge ANREFME—RESEMRLG EM A & 4 E
RETFE, RARNVHARENAR, TENATRE. {0, RIRNKEEMRYE F,
95% LA | B9 £ Ak FR BRER 2 ARE R AR HI1E

20 BIMER: 1990 £RFHA, UL GaAs IREME_NRFSEMREHELS, BTHEHBET
EBRESIMN6fE, BAEETR, BXERAEM. SERMCEMEE, W ZATHEES
R IREFBERMT

3. E=MB EER, PASIC. GaN FREMBE= RESHMNERTRE . TR HE. 18
M THEEE. ASEURIENS HEAERE RS, TUBLNEE. BUE. BE.
BARMANSES TERHNER, ANNEERE, FREN.

BfERIE:

1) BEEIRFER. SICRRNAXMFENTBIFEZZM FTEAF IGBTELR, BIEEF XX
MRS, SR, BNTTUASHEERAR, AHTFREELHEE, REEMERE;

2) HRR/N EWRMEREZMHT, SIC HRERNEREZ/ NTREERR, GHMFRAR
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FRINERZRE;

3) SEIMEIF Ko SIC HRIAFIRFEBERZ Si i) 25, BB TR B[N TIEMEK;
BRI FRDNFEERESR MOSFET A BESIN, =ik IGBT £AXIiE hiiE
ERREE, BEEFRREMBERER, ROTRBHWRE. BREFNER, MM HR
FERNEER;

4) =E. BUARES ISR, SICNEFEE. ASXRNYIT SIN 3 F, ITAXESRE, 5/
SEOETRDERBENRANABNES B, <LOBAHTNEL, BRFREN/NEK
MR8,

R4E ROHM ##, #HEM 15AY SIC MOSFET 71 Si MOSFET #8tt, @ FERER 1/200,
RFRUVNA 11105 FEMAZRGEH SiC MOSFET i a8 MEM Si & IGBTHLL, SHE
BREKNT 14, MR A F S04 BSUR R AR SRR Z—.

XtEE Si 5 SiC, R OHMIEREETFZRE. BNE FERER. AR, HFHBRRET
MEM, SiChFpRRs, EEesER, MREHFBEEBLT, SICHEHEE EF,
RME/N, E8FE%, SEREER, #ERKE/, ASRRETHRME, SIC HARSE
R, FEICEF R F0 AR DUSE B/,

B3 70: Si. SiC. GaN [48t55xfLt

it it Si SiC GaN

BEHEEE (eV) 1.12 3.2 34
HERTEER 11.9 9.7 9.5
HEFHIR (10°V/em) 0.3 35 3.3
TR TERERR (10'cm's) 1.0 2.0 25
RFEBR (cnP/Vs) 1350 1000 900
HSE (WemK) 15 4.0 1.3

BRROR: (BERWESEEMRAE R4 SEEY , ROHM, A IESHMRET GE: &A% SiC B{E AEH X7 M SiC &
# 4H-SIC 50

E% 71: Si. SiC. GaN MAEXTLE B3 72: E#AE SIC 245 Sise it
s BT Y
—SiC
—GaN T 11 ™
= I . AR %
A 5 H B 1/200
R e B

=REA _—T— -
HFEE s N— s B
(X 107cm/s)

(x 1000°C)

\ ) Si MOSFET SiC MOSFET SiIGBT SiC MOSFET

EERR

BRRIE: Navitas, AHIESMRM BRRIR: ROHM, RAFELHFRFT
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HF
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Bk 74: KEFEHE (5 1200V P LtR)

12 25
Voo=400V
10 20 | Rg=5.60
Si-MOSFET
_ 8 15 *ﬁ*'ﬁﬁ
S X _ BARM190%!
g, EREATSAE < o
= ERRAR & Si-IGBT
4 5
Si-Super Junction
2 MM 0 —
SiC MOSFET SiC MOSFET
-5
0 50 100 150 200 0 50 100 150 200 250 300 350 400 450
2E(°C) BYial (nsec.)

BRISKE: ROHM, BFIEARFRAT

B 1P 5 IR B AR T

BRIRIE: ROHM, EFFSHRR

SIC % GaN =l ¥ B R ARSI €. SNEREK. S EMR TRRA, SICHE
HHSHREFRSEE, SIC HRBMA SIS EESHE SIC WREHE—H4EK SIC HE
B, 257 SIC AMER LIS SIC KRB, TENATHERESHE; GaN IR
SIS, SERSTERTERE, M GaN B AHER 1 SIS (R (hE I Hhik , B
MEEEMETA. Si RA%E SiC A K, BT K GaN SNERMSE GaN 514728
#, TBRAT 56 EE. EBSHE. 1748 CASA K8, 7 SIC|EMALHHR , HES
b 47%, SNER S 23%, —EAH Tt 70%.

SiC#&AmFlETER, BEEH & SICHE, ZFHEINEEMSIC R BA, KRE
N A E RN 55 T s

SiC WM F &—FRAMRANMESA Fhx (PVT %
EPMTBERTHENSE. MR

1) BREK: £2000°C U EMEEFH TR SAEMNSARMIRIZETEIRE,
SHEREERERNGAE SiC MR

, MEEEEIERT D,

F—DR

2) miAEK: EBALEKEERN, £2300°C L EEE AT RET MARALERH,
EEFHE A QR Sil Si2C. SiC2 FRFSHAS MRS, BEYBE-S RN~ ETR LS
R R AAEKEZMMRERAETR (MT), AEEFRANSEASESHEASY
WHNENRHN TEFRRER PR, EKARCESR. AFRACEEFREESSNE L
NAEBHEMFEESHRFEERS T, MK 200 ZMaiERRFEEMN R R,
BEfERAEzENEEREE2E. i, £PVT BREKRETRZ LETE & B
t, SEERREAILULEMERRBESTEREBOM, SFRALTHLNRER N HE
Y A LR & TR S

3) MEMI: MixcEREER X L8R ERAMHTER, ZFEIBEENMM TN
HXEF. RE, MIMFEERRY MAENREERE;

4) @EE: EEREEMITREMNAIRT, RSN GELERAERETEIRE 2R P
FROTEEZNTE;

5) MERME: EAMERKENERBERENNERE, FEHERERENEREIRG;

6) HHEE R I MBI A T M E e, ARHRRE IR, FRREHE
REIHERMIE A%, EMERRIREPHAREREE;

7) B ERKEFEN, BYFER LR FRATI RES FRERN AR B
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HITER, ZBRMEARENHMLTA. EBB T BIUESYSF, BTHREEFR AR,
I 2RI MM SiC 4.

SICHEFRETHRE, RHEAELEEKIMNEE, HmH & SiC 284 (wn SiC MOSFET) 1
% SiICH#4H, RENAIHEMNE. REES THNAF.

BRSEASICHEMU6 RITHE, BRI AMEAR;, FELESICHRUNIRTHE, BH

ECERE:A:
Bk 75: SICHWKHI& L ZRE Bz 76: SIC MMAREI N Rl &2

Solar
Power

RABSRIE: RERBBRE, BAESHRAM BRSRR: XR, BAEHFIRA
EZk 77: SIC AP/ El%k 78: SIC BHFMAE

A b 4hiE i B i 2]
i R
" P b o A
! S H SICHE ’ﬁﬁ‘ sim (| FHERICE. « SNE
| Ei " HiER
| =

%Jrﬂ!%kﬁl—‘—% GaNFHiE H TR A A H SGill iR ‘ E

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BRRIE: RREKAERS, BAESHR A ZRIRIE: CASA, HAEASFFRA
Bk 79: SHE SICHK Bl 80: F4L5 SIC IR

HRRIR: RESH, DA ISR FRBRIR: RESLM, A IS A
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R4 Infineon #73E, ¥+F Si & MOSFET #1 IGBT, T {EH EEEH 25V-6500V, H,
MOSFET T{EREEE KAH 25V-900V, IGBT S 84T EREEE I ALAN 600V-
1700V, IGBT f2£A M AT LI 1200V-6500V H [E5E M - Xf T SiC #1 GaN 2814, SiC 2814 (SiC
MOSFET) T{EBEEX, Al TIEHR ESEE AR H 650V-3300V, A Ritki %) 4500V
HZ 6500V,

Comparison of technologies

B3 81: Infineon %¥ Si. SiC. GaN W& IHHIHERKI S B3k 82: Infineon ThEYXSR=R G
Si Silicon-based power
» Siremains the mainstream technology “ “
» Targeting 25V - 6.5 kV
» Suitable from low to high power 6.500v
i 4,500 V CoolSiC™ roadmap

3300V

» SiC complements Si in many 700V

applications and enables new solutions
» T;rgeling 650 V - 3.3lkV k 1,200V \GBT SiC MOSFET today
» High power - high switching frequency w00y T, R MOSFETs (CoolSiC™)
GaN 600V | _iPus | (CocMOSE)
- 400V GaN HEMT today
» GaN enables new horizons in power IGaN™
supply applications and audio fidelity 150V muwz’mz_thg%SrrETs
» Targeting 80 V - 600 V 100 vV (Op ) CoolG
» Medium power — highest switching 8oV
frequency 40V low-voltage MOSFETs
»Lin] 20v (OptiMOS™) * excluding driver IGs and control ICs

ZRIRE: Infineon, AAIESMEAT

WP L IR 5K T

BRISRIE: Infineon, AHIESRFRAT

SIC EHMERTEMAT LSRR, WINTHEEHFTBY (OBC). DC/DC H#gEE, HBX
MARATFEXES, SIC ELRTBAGFPHNAKERE S, FeERETR, SiC FHFDW
B2 ECNAEEBRMEL, T Model 3 IFHTRRA TR ELSEHETN 24
/> SiC MOSFET IR, BEHKE—Z K SiC MOSFET XAl FEAEE ¥ XA OEM
I8 LIEEEEEFCRA SIC KR ZER ‘b - X7 WER, £EHE 2023 £
SEIL SiC IhRBRMXS Si & IGBT EmE B FRE 2022 FXNMFIRETI EE £, XA
TET SICEARMEBEFRL; 2020 F12 AFAMERERBEIZE LA SiC 2.

HRIE Yole Biig, 20212027 4, 23k SIC TR HEHIH PEHH 10.9 2 £t K5 62.97
1225% ,CAGR %3 34% ; L s FI E) 2 SIC T A AR IS R 6.85 125 ST 51 49.86 {2 £ 5T,
CAGR % 39.2%, HizhE (#%33+OBC+DC/DC §##438) £ SICBRAMTHEA, S
62.8% KB 79.2% , M HHBIEEIRT.

B3 83: 2021-2027 fF 41K SIC ThERBMAR TFNATIENE (BHET)

$9M _ $66M

2027

$191M —_ $38M

$24M

$8M $17M

$6,297M

CAGRy0212027 34% $4986M

M Automotive Energy Industrial M8 Transportation
M Telecom & Infrastructure M Consumer B Others

BHRROE: Yole, ARIESMRM
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Bl 84: SICHEEMERHNA B3k 85: 2026 4 SIC EREIZEHRNMA AL

Traction Inverter

B |[nverter

m OBC
DC/DC

Power DC-DC Converter

HRISkIE: STMicroelectronics, FHIEEHZ ET HRskIR: Wolfspeed, AH ISR AT

SiC WK E, 1RHE Yole ik, £IKSHE SiC KT IHMAZH 2018 Ffy 1.73 {Z E T i
K ZE 2020 4 2.76 12%t, CAGR 5 26.36% ; ©Ek} 4% F SiC FET HMAEH 2019
FHY 1.54 {ZXTTEKE 2020 £ 49 1.82 125 5T, FIEEIEK 18.2%.

B3k 86: 2018-2020 F2IKSAE SIC WRMHIE (Z%7T) E% 87: 2019-2020 F 458 SIC I ERHIFNR (23T
3 3
25 25
2 - 2
15 - 15 -
14 14
05 05
0 - 0
2018 2020 2019 2020
BRSRIR: Yole, AR IESMRAR BRE: Yole, AAIFEMZAN

SHESICHRETHEMEENEE. HAhIWEHE. RHE Yole £iE, 2018 FLIRSHE
SiC I B9, %E Wolfspeed (Cree) Lt 62%, £E VI (Rf/EE) Gtk 16%,
& SiCrystal (2009 1 HA ZWU M) St 12%, %£E DOW (BRLZF) Sttt 4%,
EIr BANEAALE1.7%, RELHASLE0.5%, HREKE 6-7 7.

ez SiIC WRMIHENEIRWREE. FEMS . 2020 FEIRFHEET SiC FE
B, £E VI 5 EE 35%, 5 [E Wolfspeed (Cree) ftt 33%, RET BREL#HA L 30%,
SERHEREE 3.
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Bl 88: 2018 F2Ik SR SICHKI FHAX

BT
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B3R 89: 2019-2020 FEFHLEA SICHK FHAX

1.7% 0.5%q 504 1.3%

2.0%

4.0% \\\\

= Wolfspeed (Cree)

= |1-VI

“ROHM (SiCrystal)
SK Siltron

= Showa Denko

= KRS

" RERH

= EFEE S (Norstel)

= Hth

nWolfspeed (Cree)

100% -
90% -
80% A
70% A
60% -
50% A
40% A
30% A
20% A
10% -

0% -

2019

ull-vl nXELH nEih

BRIRIE: Yole, AREAMRM

BRIRIE: Yole, ARIFEMTRAT

1R1E Wolfspeed ¥48, 4Ek SiC &t/ 75, Wolfspeed itk 62%, Hi&E 1; I-VI SEt
14%, HiZ%2; ROHM (SiCrystal) fitk 13%, HEES 3; hETEANAIKSLE 4%, H
Z5 5. CR3 HLLik%E 89%, WiH&ETES.

SiIC BERT BRI 46 H~FAE, BT RE SIC WRMA, FEHE 8 H~FFH4%, 1L 32mm?
9 SiC @i iG], 6 &~fmEREH 448 B ML, 8 ~F mERE =L 845 MmhL, ™ ERT
88.6%, ERT@EIRLSF LEBIM 14% R 7%. Ak, fEE SiIC RRARSEGX, 2 HEE
FRER, BERFEXER, BHERFAT SiC F=REMBEK.

XSEEE AN SiC #t R A RAKFE, EHSIXEF 8 &~HKF, Wolfspeed B2 BiINF L FH IR E 8 &
STEREREE, VI BRI 8 T SHE SiC WK, Soitec WEMAH TH F 8 EF
SiC ¥/ ; E A B RIELT 6 Z~F /KR AT, IR F£ 110 A 8] 298K 8 28 P43 R K i 33 o

B3k 90: &Ik SIC &/ B aR

B3R 91: 6 &~f 5 83K~} SIC REE RN L

2%

“

= Wolfspeed
= 11-VI

=ROHM (SiCrystal)

SK Siltron
= KRMEA
= i)

32 mm?die

#whole die

448
14

Ny
1
\
il
Il
i
0/
7,

/

845
7

HRIRIE: Wolfspeed, Yole, AFE&SHZRAT

WP L IR 5K T

BERIRIE: Wolfspeed, AHIESRAT
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Bl 92: S SIC W ERABR
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B3k 93: EA SIC W ERABR

S’
JEHE:350 B m/S00 B m i
200 |- m;?; 200 =
st : s
] : BRI
E 150 | O S 150 S f FHERRIR
R 5
¥ ;:!?350 »m i + T
i { g JREE-350 1 /500 b m
8 100 - B f 5 100 R0 0252 TES O i
i WAPBPE: <0.5-15/cm’
; 43t

g

0

. JEBE:350 u m/S00 B m

M 0.025Q¢m/Z1ET Qem
50 . e R S05 15w’

0

1990 2000

010 20200 2030 1990 2000 2010 020 2030

HRRIR: CASA, RFEFMARN

WP L IR 5K T

BRIRIE: CASA, AT IEEMRAT

Bk 94: SCHIHETEHF

Wi l 1
4h
©
W FaEE
Fetk
HETE
T fE
wEam
THRE
UPS
th . XRE . RHEE T2, AR R
m . EEME. DR Y EERE (RiES High L
" . BHREE. B )« HRES. -
1 @ik, FER BYD#S. Wik
A B~ KBRS MEE 5. M. Haek
L. IERIRE Sth. SEATE. £
HEF. TR
ELRI13. hHRIER. MK S

BELRIR: AREXBRE, SRAEN, SRfaE, AFIESMAR

SiC WRFIEXAGE PVT 2 (MESHEERE). BRENSRSMEUEZATES, B
B SIC BRAKIRMA PVT &, SiICHSHGAMHZOSHAERERE. LHEHEE.
AR, BHE. KEEEES. REEFSIES BistrisiRERRMNSAR SiC &
FHRAREERK, FEAIE:

1) £KRBES. SIC RAREAE 2300°C U LW EMMERAEK, BEAFHHEREHIFE
AKEE, BEHEERK, SiEKREHN 1600°C;

2) HKEEE. SIC 7 KABEEK 2cm £ 4, MAEHERLEGE 2-3 REIATRIHZA 2m K 8 %
~TRERE;

3) kKA. SiC i 200 ZMMEAEHWEE, HhATEHR 4H & (4H-SIC) FDH
NS EERNARERAESZERFTNFESEME, EREERIEPFEHERHE BIER
Eee A KBEHE. REEKERURSRSESSH, SNEFFESRERE, SB™
HHIRAEREHE;
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4) FREEXR. SHAEREET, SIC REAEKNT ERAREERK, BERARTHY X,
HAKERETZ2/ARIEK;

5) MRERS. SIC RREEEN 9.2-9.6, SeRIAEE, IR HE. MERKREEKX,
TZ2KENREFEKYPNMLRR .

BT SIC R KERIS, HERABERA, SHART. BH R SIC WEES™ R A KA
B, PR NS4 SIC AMMR M T BE E. 118 CASA iR, KX
SiC SBD #1 SiC MOSFET S22 ZEL T ., HHE Si FRDFSi IGBT S84 &
ML

650V SiC SBD vs Si FRD: 2017-2020 £ SiC SBD {/it&H 4.1 ;t/A T = 1.58 jT/A, [FiE
1£ 61.5%. MIEZENIH 2.6 7T/A THEZE 2.97 T/A;

1200V SiC SBD vs Si FRD: 2017-2020 4 SiC SBD #1#%H 6.55 5t/A &= 3.83 5T/A, &
83k 41.5% . HEZNE 4.55 5T/A TBEZE 1.16 T/A;

650V SiC MOSFET vs SilGBT: 2017-2020 4£ SiC MOSFET #i#& 8 3.44 7T/A TEZE 1.92
TT/A, FEIRIL 44.2%; RS Si IGBTHELL, fMifgZEM 3.11 T/A TRE1.39T/A, ks
BM 104 ETHRZE 36 ff, MHEEBEDH /. LI, 2019-2020 £,
650V/900V/1200V/1700V g SiC MOSFET fi&#2 THE#%, SR THET 13%. 2%.
27.62%. 33.4%.

E 5k 95: 2017-2020 £ 650V SiCSBD #1 Si FRD 1% (5T/A) E 3k 96: 2017-2020 £ 1200V SiC SBD #1 Si FRD 114& (5T/A)
u 650V SiC SBD  m650V Si FRD w1200V SiC SBD 11200V Si FRD
45 - 8 1
4 7
354 6
3 5 ]
25 -
4 4
5 |
15 - 3
0w - [l [
) | | | m . | | H [} ]

2017

2019 2020 2017 2018 2019 2020

BRIRIE: CASA, AN ISR

BRIRIR: CASA, AN IEEMRAT

E 3 97: 2018-2020 £ 650V SICMOSFET #1 Si IGBT /148 (5T/A) E 3 98: 2020 &£ SICMOSFET ¥ #& (IT/A)
1650V SiC MOSFET ~ m650V Si IGBT 12019 12020
45 - 10 -
4 1 9
35 81
3 71
25 - &1
5 |
2 4 4l
15 3|
05+ 1
o n )| 12 n m “ ‘ 0 “

2018H1 2018

2019 2020H1 2020 650V 900V 1200V 1700V

BRIRIE: CASA, A TSR

B 1P 5 IR B AR T

BRISRIE: CASA, AR EEMRH

VAR, KRk SICMBBERHAETR, TEFRERET:
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1) XK SICHEI By ™, BmFaefte, WENE TR, HEhaffFmATR;

2) SiC HI&ERARTUIRTT, HahRERTT;

3) MERSM 6 XK. 8 BSFHR, B MEFEEM. DEORBRRERE. LR AR,
4) FERERSEREIRIR, TURFME], SIRMEE— D TR

#R#E CASA %F Si IGBT 1 SiC MOSFET /118 EZ, AFRJLE Si IGBT#1 SiC MOSFET £
B2 TREES.

1) SiIGBT: #RIBRAWEH, 1 MAINZE S IGBT SBfHHHH5 340 £/ . Si IGBTEEX
MR AERSZESR, BRTHRER, RAEE, RERICRETIEHEE 2023 &,
BUEAT#IT Si IGBT 1% 2022-2023 iR HFRAFE , 2024-2025 AR T, B2 TR
SIEER, T TRIEE R 510%.

2) SiC MOSFET: RIER(HER, 1HAEIZE SiC 2RfFH1%7 1005 SLoT/4H, X RIHFE 0.5
B 6 %~ SiC . BT SiC MOSFET BRI ARK S, HHEMEMSERREK, BEHIT
AHER A, & TR AN RERN ZEEAE R, [ i Wolfspeed. 1l-VI.ROHM (SiCrystal) .
RESH B BRRL. =R ERKRSICT FHEY Mitl, BRI i SiC
MOSFET & THsR BRIk, Fitt 2022-2025 £ £ T fEiBE J9 10-20%, Hrh 2022-2023
FRIE, 2024-2025 FRT AR & B =it HESR = B REH, Bt THRE
BR R

BEME, BAVHEARRILE, IGBT (DRI T XS TmeEtt, EE SIC At — Tk,
RERMEEREN, SiIC FRFBERGELR;, BRMDATHARKNFEE, RRKJL
FHRMENRFSEITIRRES RIERS.

B4 rgH, Wolfspeed ~AE)[ SiC & A HEBUEHARE—, EBEHERNIRTEOR
S SRBEMFLEISIC HEN, BERIMLFHRE 8 R FmET%; IIVIRFM SiC &
AHENEUEEFE ., BRE4IZ6RITFRENFLZER R, FSRINWF 8 =~F
SHASIC &k; BE SiCrystal (2009 FHAAZHWE) £FNSICHEETER TEHE
REEFEM SIC M, TREF4-6 1SR SICHE. PEI BFF, REXHETE~ A
B4 RTHEGHRUENR, 6 RTHFEZIN6 TSHEYREE/NMEHE,
SIRESRF BRI EENE, £SBE SIC WESIE, A7 6 X =REREHELZRE
WSMBRZ R, FT 2019 FrhtrERE MAK BT, REGAREHE RN 2-6 &< X ff
KA SiC Wi

3. BREEW

31 BEBMK

HEERIR W BERT, REEERNMET S LB THAXES . FFRETLRE, ME
SRR NEERAES T XETER A ETERUARZSABERNIIN, RETILENLE
BERAHE, EX BT, AERFTIZEHFINEL. FNs. £REFRFITLH,

BIVAANRESEEARZRNBITE, BRESZZITILEEHROFTIIE.

EMNRHZERBEFRIED, hRFSEMNEEM 88 ET/AREKE 459 2T/, 1418
ik 421.6%, MEEBAERT. Hh IGBT fEAY ERFZ O MM, BEATTRE A8
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BB AORBHEYER, ERMERBESTRNERZRIE, RIKAX KRS
FRITILIF

tesh, ATIREBNETREE, =) HEMBEEEEM 400V [ 800V RIAEFHE, Sit
kA SICHFNIE, EAE=RFSENKREK, SICHFETFHR . BMEFEBRE
K, MSREMEEIF FEFREERS, £ 800V R FHEEERT, bk IGBT 24 st 217
FEMR, SRR/, EXTEMAX, FEME R BFARE /158, b MIEsE EEES 800V
RUALHE, BREHETF SICHEEKERE. FERAEERK, SBARYT. &K SIiC
WIERFER. A, RI\EHEHE, 6 K~ SICHEMNERH 1000 £, BERARFAR,
Wolfspeed. I-VI. ROHM (SiCrystal). K&Ex#t. BENE. EXRT. ZKHXEBELIK
FTE BFRSEY =, Aok SIC AR BRI, SiCBBERERIREN.

WRFSAFERAFEIZHE, NEKEHFE, PEANMEATAEERS, BH
ERALHEES HRBS.BYD 5. RELH. ZRAXBERSNFTURFE ShH .
REENEERATG, AL FERA. KRS ETHEFERMNSE, BEERNI
RESE BEAFR. ¥ 8B LRM, RRAEMESAEEFREY KT 70 8.

3.2 UKE
IGBT: HRik#S;

SiC: RESfL#, =%KH.

3.2.1 HriiF 5 (603290.SH)

REEEWSFENIGBT B EMNINRFFE G R MERM IR L £~ REE, 2021 F £
FEF, IGBTRRPHEWAS XTI EEUFWAR 95% AL, 7 2020 F2IKIGBT HAH
BHEE6, AE2.8%, EH—HANI10MHE B, TETHNAESEIT LG FHER
T FrRER TINHBRAEF T Z5 T8 FREfeeFA%E. XRLHE. KA KA.
ERE ST REINE, 2021 FRARSLIMEWR 1711278, YoY+77.2%; JAEEF|/E 4.0
{278, YoY+120.5%; EFIZE 36.7%, FFIZK 23.4%.

REWATEE L TEERIERRIT, APSEFEIZEREF ARSI AT B’
e 30 TR 6 RIBEFEIZMERCHAFREN; SIC B AR M=kt B K
B 6 5 7 6 R~ SIC B R A RE D THER FSMAERE 4 B s SUET B T i H g
F7=400 5 XY SERRMAF=RE 1. VAR, REHREE, BXAINE T ™
=A%, M Fabless [ IDM 2 ERBEFTLQAEBHETIHREERTIASEBE
Wi, BAEFTREFERARERITEUR I A know-how MR, EEASZK LTSN,
MMEHERE. XRFTUXRERERT IS KiK.

3.2.2 RE4%5# (688234.SH)

RATEFRARAEIETRE 4 RTFBEURUETR, 6 RTFEZENO6RTTH
BYREFEB/NMEHNE, TAE 8 RIWRNEM N, 2021H1 FHEZRI R A G EE
77.6%, SHEBEFTEEAGE0.25%, BREREZAFLEUYRTENE. £SAE SiCH
EQ, »8 6 ZRIFmEEHESZRENIMBEZR, FHT 2019 FhirEZR E MK E
ITRl. 2021 FAFTIMEY 4.9 27T, YoY+16.3%; JAREFE0.9127T, BEELEM 7.312
JT; EBFIEK 28.4%, FFIZEK 18.2%,
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A IPO Mgk SEMHIE , HER 202, S1RE 25127, BT SiIC WEY
7= BESHRE SIC MIE2.6 TRk, XNATE M 30 7L 6T, it 2026 F
100% k7=, BRI BHIE, &~ aEERTHERAE, PUEIE IR K TR B3 B EF .
HAVAR, AT IPOF =S HBSICHE, FEERRD REMEERE . IZXFREHN REL
B, £SICHANKNERT, NAXRAERAREE.

3.2.3 =&} (600703.SH)

REEEMEUEVFESEMHERMNM LSRR, UMK Be. B i
FUEMFSETMRTERRSNE i« S RAZOEN, THEEFEEN LED HRk 4t X
EMHEFERMBBIRITAR. 2021 FRF KAEW 125.7 {Z7T, YoY+48.7%; |A&%
FE 13.1125T, YoY+29.2%; EFIFK 22.2%, #F|ZFK 10.4%.

LED =k IE &b F 4549 14 EEE R B, , Mini/Micro LED {E AT —RIZOCBREAR, BER A T—
WLEDRARLZBRNEEER . Mini LED L FEALCD EFESNERTE. 5 HFED
SEHE, BARRRARE; ML FOLED EFEMM A . EKNERFEw, HEKBEA
RO R RN, RREZEEE Mini LED B ARE S EMER Mini LED £7x. Micro LED
A&BALX. 88X, RUFE. a&8. aREM. 2XERIESHREE, FER AT —
RESGMUERER. AFF 9 B30 HEAEE L, BRI EHFZBEY, HUEEELEM
I 79127, ERAT ML= X B ABRZ A Mini/Micro 8/~ (kB , B X =&,
IR AZE Mini/Micro LED GaN ;& B« Mini/Micro LED GaAs it B« 4K B xRN E=
PR RBIHIRF S £ R TIEXFEE, &1 GaN Mini/Micro LED ;& E 161 FE/4E. GaAs
Mini/Micro LED &/ 75 F RIS (L4 ~TAHER) N4KBRrRRANE~Mm84 K &/F
B &=

S=RESETE, #2021 FK, BhaEMOSFET T K= SEME PRI, EMR
FRIERAZRECMRAIRITRMIR; Rk MOSFET EME SHERAEERE AH
EECENBEARN. ME=RKPMBECSF 6 A 23 Ak, UHERFHWEME . INE
K. BRFERNFNAEFRT, FIETERE—5K. 2IKE=4 SiIC ZEEE G 5,
B SERESIL16012T, =RE3 7 H/A 6%~ SiC &EA.

4. XBEIRR

1. FRERES THFHE KA LI ;
2. IGBTIT TS ME] . FEME=mSAT RIH;
3. SICH = BARMEFER K M.
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EEAEFEIES LS BEICHIEFR B ER(OTIR), USHMIRNSE, Mz, BYHARRS. (FEERIE 0 ZIK?E%}?E%FHE’]%&?E&’]*EA
FURE; (i) ARESIMZEETEENRIIER, FHHEMERLRIR T EENMAINR; (i) ARiREELTZEME =G RIRE SN, x

FEEMFEARER; (v) ENEES PIARB S, ARSI &S ik FRltE .

BRI R A
2 BT i 1\_:IZ'—Q‘)K\i FRERR *ﬁﬁﬂ%*ﬁ?@‘ﬁ%ﬁﬁﬁﬁ%ﬁg FHIEHRAE 20% K A L

& 3 A R AR XS [ 3 1 CERIEEHA %X AL
gl A N s [ | PO EISEES T R R BB T 5T~ 20% 2
#HHERE 6 F 12 A AANT IR, e H‘—ZJ)% FE | T REN B XIS T IR EIEHEENE RN T-10%~5% 8);
PR % 75 B IS H 6 3124 B Rl A SRR (5% i FREA R AR XS B AR KIE A R HE A E IR - 10% R AT
TR R) FET [ HRABSG T AT I R e TS | X TR 6 DA HInRIL SEE AR LT BT .
PRECIBIE N ERE . R ARTIARUURI004E | oy, | B | TR BB ST EA R RE Aok 10%0LE;
BoREL; BHMHMEEREHEL; FEN E?Ez FE | TRERT A R BRI B A IKE-10%~ 10%2 f8);
AL e 57 & ARG 500 SRR, B | TR IR T E A R B A K- 10%EL T

—RE

BWIESARAR (UTHRAAR") BEHEIERSHEMESRE SRS EK. KATRSERRAREARERIEIE R, NRENE

HERERFTNER TR, FUARBESMER, MAEREN & SRENRRNARLRRE, REFATBAEFH, EATERMIATR

B AR IS AEAIHBOLUEMS NEEE AR NN . SFHRER D LA EMEMA. M3 IAMRBKEATIESMRRETITE,
RN AR IESHARN, BAESNAREHITEFRENNTIER. ATHHEELNESMAREIEHENEN, BRERARENL

WAL B R R ERIESMARENRG . BARERDHEHERLAREN, RARRRE DB FERFTENNF. BRLATBSMIEM

M4 CUTERZIAE") ZEARRE, NBZHWW®R AL LEIT AT .

FIREFTHHER BRI A8 FAAARE S BROHET, AR FENIESRIR BN MERRBRA SR =EKa); £

BN, AARTREEARETRI. EARMENA—ENRE; FAARATRIESRE2EERFERIIRS. BN, AQBNEREMEE

BAIERLZ HEMN B T B ER, REEN Y BITRHENNERHE%.

FRENEEZE ML BN A EMFEMRNSERFRR S ARENESHRET AR, £AARMXLEE AR BIETHE

ARIE, BARIEFEZEEMRNALZEENEE. AARSIKEEATHEN. QE, EXPHUR. EHEMERBSE, FESIEEME

SRR T IHER N E AT EEFABEAT, RERNEEXBRATEEIMEMARNR IR, REERLMERNEMRZIRKE SHARM

fEELX. EEMBERT, A28 ARXBRTHEXBABRERREE —ERF, FTEREFSZRENE, BAMEMARERAREDAIE

TABFASI BN EMREAE TR E. FRABRIEEEBSAAGEEER, SAREFMIFNREERNIESNFEEREN R INER REPRE. #

BIEFEAIA 20 2R

RO LSRR RE—TF.

§5 51 7= B
EEETFTMERT, AT IESFTRSFE ARG RREA \Tﬁﬁﬂiﬁﬁ’ﬁft%#L_ﬁI% WATE IX LE AR IR IR SRR HRRIRTT. W BIafS
rEREEMEMRS. Bit, REENSEED T IESR/SEMERARTEEFEZHAREUREWEBENZ AR, REZFDESRE

MARBHEMRER E—SEKIE.

BRI
Eg R iEx

it EETEATRASE 69 SHEERE it RYIPELKDEAE 3165 S AH SR il JERTSEREAER9 S 4 #4603 =
5115 A JE 2208 2 KHE 23 B
HRZm: 200120 HRZm: 518035 BR4%: 100037
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Analyst Certification

The research analystis primarily responsible for the content of this report, in w hole or in part. The analysthas the Securities Investment Advisory
Certification granted by the Securities Association of China. Besides, the analystindependently and objectively issues this report holding a diligent
attitude. We hereby declare that (1) all the data used herein is gathered fromlegitimate sources; (2) the research is based on analyst’s professional
understanding, and accurately reflects his/her views; (3) the analyst has not been placed under any undue influence or intervention froma third
party in compiling this report; (4) there is no conflict of interest; (5) in case of ambiguity due to the translation of the report, the original versionin
Chinese shall prevail.

Inve stment Rating Definitions

The rating criteria of investment Ratings Definitions

N Stock returnis expected to outperformthe benchmarkindex by
_rrtra]con:.mendatltops d herei lassified BUY more than 20%;
in tc? ézggjn(;orgtei‘rges anzrgg]c?crf ;ﬁ;’;'s e ACCUMULATE Stock relative performance is expected to range betw een 5% and

0/ -

(unless otherwise stated). The rating 20%; . - 5
criteriais the relative market performance Oor_npany HOLD Stockorelatlve performance is expected to range betw een -10%
betw een 6 and 12 months after the report’s | Ratings and 5%; i
date of issue, i.e. based on the range of SELL Stock return is expected to underperformthe benchmark index by
rise and fall of the company's stock price more than 10%;
(orindustry index) compared to the NOT RATED No clear view of the stock relative performance over the next 6
benchmark index. Specifically, the CSI 300 months.
Index is the benchmarkindex of the A- POSITIVE Overall sector return is expected to outperformthe benchmark
share market. The Hang Seng Index is the index by more than 10%;
benchmark index of the HK market. The Sector NEUTRAL Overall sector expected relative performance ranges between -
NASDAQ Composite Index or the S&P 500 Ratings 10% and 10%;
Index is the benchmarkindex of the U.S. CAUTIOUS Overall sector return is expected to underperformthe benchmark
market. index by more than 10%.

General Disclaimer

Minmetals Securities Co., Ltd. (or “the company”) is licensed to carry on securities investment advisory business by the China Securities Regulatory
Commission. The Company w ill not deem any person as its client notw ithstanding his/her receipt of this report. The report is issued only under
permit of relevantlaw s and regulations, solely for the purpose of providing information. The report should not be used or considered as an offer or
the solicitation of an offer to sell, buy or subscribe for securities or other financial instruments. The information presented in the reportis under the
copyright of the company. Without the w ritten permission of the company, none of the institutions or individuals shall duplicate, copy, or redistribute
any part of this report, in any form, to any other institutions or individuals. The party w ho quotes the report should contact the company directly to
request permission, specify the source as Equity Research Department of Minmetals Securities, and should not make any change to the information
in a manner contrary to the original intention. The party w ho re-publishes or forwards the research report or part of the report shall indicate the
issuer, the date of issue, and the risk of using the report. Otherw ise, the company w ill reserve its right to taking legal action. If any other institution
(or “this institution”) redistributes this report, this institution w illbe solely responsible for its redistribution. The information, opinions, and inferences
herein only reflect the judgment of the company on the date of issue. Prices, values as well as the returns of securities or the underlying assets
herein may fluctuate. At different periods, the company may issue reports with inconsistent information, opinions, and inferences, and does not
guarantee the information contained herein is kept up to date. Meanw hile, the information contained herein is subjectto change w ithout any prior
notice. Investors should pay attention to the updates or modifications. The analyst w rote the report based on principles of independence, objectivity,
fairness, and prudence. Information contained herein w as obtained frompublicly available sources. However, the company makes no w arranty of
accuracy or completeness of information, and does not guarantee the information and recommendations contained do not change. The company
strives to be objective and fair in the report’s content. How ever, opinions, conclusions, and recommendations herein are only for reference, and do
not contain any certain judgments about the changes in the stock price or the market. Under no circumstance shall the information contained or
opinions expressed herein form investment recommendations to anyone. The company or analysts have no responsibility for any investment
decision based on this report. Neither the company, nor its employees, or affiliates shall guarantee any certain return, shareany profitswith investors,
and be liable to any investors for any losses caused by use of the content herein. The company and its analysts, to the extent of their aw areness,
have no conflict of interest w hich is required to be disclosed, or taken restrictive or silent measures by the law s with the stock evaluated or
recommended in this report.

Minmetals Securities Co. Ltd. 2019. All rights reserved.

Special Disclaimer

Permitted by law s, Minmetals Securities Co., Ltd. may hold and trade the securities of companies mentioned herein, and may provide or seek to
provide investment banking, financial consulting, financial products, and other financial services for these companies. Therefore, investors should
be aw are that Minmetals Securities Co., Ltd. or other related parties may have potential conflicts of interest which may affe ct the objectivity of the
report. Investors should not make investment decisions solely based on this report.

Contact us

Shanghai Shenzhen Beijing

Address: Room 2208, 22F, Block A, Eton Address: 23F, Minmetals Financial Center, Address: Room 603, 4F, No.9 Shoutinan
Place, No.69 Dongfang Road, Pudong New 3165 Binhai Avenue, Nanshan District, Road, Haidian District, Beijing

District, Shanghai Shenzhen
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