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WA X R AT LR, RREFREP.
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2.4.2 ARIEHEA

KA TLRFFARILEARFRAENHEAZ —, h2 BT
RIZHARKTFHEERT. KA T EREBE LK) ER#EH
B4R A AR BT R TR R E B T AR, L2 A
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RN MBS B TRk (TCP) %5 oy S5 20 2 BN BB 45 06 R 41 4 5
PR E R, FAE iR R R R Trench 2| T, BE&E
i B Trench 45 EE R, AR A E A FEALF 9% L,
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4.5 FHEILHAR

FIRURGRTZMEZEOETES - FRP R E KRN R
B RAL. R, RPN &, § HEOR R LI X — B W B4
Ry IRAZ, SRR Y T 2 HAR AT DU R Py 9 J5 3 4] P4 6 7 /N
T AR, i At KAITZHES, FAEF RN TEL
7. YRIZEREST BHFNAS Z, BESIC L FHEEMH
PR RS R M ET A TR AR NIRRT A SR, B
W MITZAERT SiC R4 FRES, BERAETIEANTAK.
2.5 RN ARG LBMS
2.5.1 ThHE Y
2.5.1.1 PIN —##

KEBHE MG TERZREPNLGH L w S EE TEY, B
AARCE AR, #4 PIN ZARE. ANMA®AE, PIN ZRET
Do BB — AR TRIR B AR
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B AR AR PN o S r e, 3 ATV HL R R RO U
F BN T A MR BB
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Pl & = WRE R — R I R B, R R & B[R] - SR — AR
&, TERAFFABIE. PWM AT E. THRES,
2.5.1.2 HFE-ME

MR e R EREE, AASREE Y RARERT K2R
FREEENHFERS L, U EERNAR, 4. BEHEHR
WRLRSTE, HEERELT:

—. B —AR%: {F 9 MOSFET 2 IGBT My 4y — &, Hit
RAELEEM, FELErEA. EXbe, NF@EDEERE, R
FELRER AN AR,

= REW-ME: RETEREMBETERESRE, W
RE MR R, EXRAERGTRFREEER A, BT HAR
“RERBEMAB BN, KA HEAELS SR AN,

2.5.2 Bl

o R AR T AR, R — MR B, RN TAn ik
WM. Hak., TEER. MEEE, 2LAEBNBHEN. &
Hickre (HVDC) . h AR EAME. BARMBEMET &, T
BEPR Y B0 T SRR A, IR A W T W £ A K T R LA, Ak
6 A I kR a0 S A E - N QU L= N DS g I
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2.5.3 WmiRE

iR R BB REE I EBAFEAZANRE S B —
FHRBME.
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THEKERAEME, 28 THFEE, SAEBDE, KAE—
MITAEEAME XM, A FENEE, SAESTHHERKR. RE
FETE, P ERE 9 A TR S RE 38 B E . SR AR
ERT MR EE, A bk, Eh A58 RLE R TR RSN,
SONTEAUR, T3 AR AR
2.5.3.1 BARGRA

PR mAREREED EAHANE, L EKB T 2 B8R T
BATH—MEERE. XRBEERLFRERTEGZ—, BAE
THCARMER, T EBOZLC T, TR S RE R E— SRRk
b HI1E B MAE BEAR 2T 8 PN 45, B A PN £ R 2 S AR i Z 34,
FEEH R AR, AR HRAERR, 5 H XA PNP fuo
NPN # A, A= AN AR R B AR, o B FR O AR b, K AR e Ao
FoRc. KHARAERZ M PNEN L 4HE, FERAMERXZ |
B PN v s, ARRE, MAHKEKE, LFIKEKA, PNPA
PR RE KA R R AT R N, BB s R — B #)
R AT K By NPN B SAR SR E A KA R E e T,
27 i 5 T AR, SR ST Sk Ah . K STARET Sk 48 A R
KOG T E L T A S 1L R SR R AR s R R A A
PNP ! Fu NPN B! i K A,
2.5.3.2 Rk (FET)

I 30 RL i A A FL T VA W R e A ZE AR 5] i 3 ]
B o B A B LI T AR I — M R RN RIRE E BT U N
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Mt RORL A€ (JFET) , 4 B —F R 37 B ¢ & (MESFET) o4
B — 4 5 AR— ¥ SR BL R RE (MISFET) . S 8N &k % &
BH—NHE NG HET R PN &K o — M7 R R &R
F IR RN mRE ZH G WER K E RS 20— L MR
By — Pk 37 RN A% . JFET Au MESFET E A 5t 248 [/ 09 TAERH, Fr
AWty R A2 MESFET &, F &R —+ @B L4 KRG T JFET
mE., 2R —BEER—FIURIRLBERETEA NI ENEH
R 4 5 AR B — AP A7 RO @ iR . 7R MISFET & DUAAL M 1E 4 48
% J& #y MOSFET # 4 ¥ fo S22,

2.5.3.3  BRMGBN &ARE (JFET)

25 A M7 ROBL 8 (JFET) ARYE 5 M W 3 89 1 T/ ] DL A 1 K
K. N JFET fn P J4i8 JFET., S s 8 T2 T AR g N
743 JFET; 5 WA N E I T2 2 R AN P g TFET, ZEAiR Ao
TEAR ] A A R R, B AR PN ERR B EE R UL 5w
B SEPE SR IR JRAR 2 R AR A B I Y R AL
2.5.3.4 ABAMYIGRLE MOSFET)

SR-AfW-FIEREGRNLE, EXHE ST A MOSFET
(Metal-Oxide-Semiconductor Field-Bffect-Transistor) , BT
BEMBGRNE, HEERAEES B a2 HAa—E-4f
hEE gL E, AAARSGHMNEE (RETHA 10°Q ) . v4p
NgEMmP WEE. BEERATR (R SRS B —m. R
77 R E, MOSFET X8 s A At R AL, B if 3 5 A2 48
SR E V=0 B TR ZAUDRS, W EERE I E, 28R
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WF R G| B, AT W R TR RE MR T, BR T A,
FERANZH, S V=0 CEFETEAEE, I EEFHN A, &
FL PR TR wE, Hl R TRRAT, HEFTHEREL.
2.5.3.5  EMIARAE &RE (IGBT)

4 G AR A AR %8 TGBT J& |y MOSFET A AR A i AR & AT ik
B0 3 ARG LB, U IR BB A LA R R, AR
ARBBE ) EGRE, ARAHLEE R RE, TRT
A A . BRI R SKV £ EE 5, IR 1. 2KA,

2.5.4 WERNFIFEH)LBHER

F BRI B EESFR EFEARAAN UL L TR LB
Nh#%—Ew Bt TR aMELERR (DCB) L, F¥ ML
FEER AR S HE —MEGI T AR R H ik, LIS TR
MBI E SR, IEESTENATEERBRGE, wEEE
M. Bt/ EAE.

2.5.5 REWHERYPEREMN

FREGHEF JRBEMHEARTE. BafmESEL. BiERE
FHGERBMAA, BRAUE. Gl B/, fEENLASGE TRA
B RE. B AT, 20 PARB ARG A P BOR ROk 3
B 552 M AR S1C A GaN,
2.5.5.1 SiCzhZ 4 RARBEMH

—. SiC Ty HE _M%

SIiCZh & — & ¥ BE MRk i R R EAEF S B0 B & Hik AR
R BR A 42 o - AR B Y JT B AR A, 7R IT O O 3 e o R o B
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AR, HEEEA 3 M SICHE _RE» &: SiC HarEk -1
&, SiCPIN ZMEA SICEHLERHHAE-ME, RAEREHN
7 SIC HAFR MY, AAR ZBBRTAE L7 A0+ FHE
fr, AAEmE RN, Rk EESFHRRSE, THATEHET
KFRH R RFE.

—. SiC JFET

SiC JFET Al PN ZH R R H W L, YA ET K SiC W
R, EEBBANEITIRRE, RARIREEL LA RR
JR A S1C Ty 3 FAREF. 5 MOSFET. IGBT SF B {FA8 Ik, AR
JFET B & BAFH g R . E iR RO M BOMAR T S0, AT, AR
PN TAE 7 AR R RS AA IR o &, 1 e EH K Si
MOSFET % IGBT.,

=. SiC MOSFET

SiC MOSFET 7 B 4%l Si MOSFET Hyi%it. #3253 & 4 &%
%, HIRzhw B85 SiMOSFET. IGBT #4325, [ bR ™ v fh ik & itk
VR AR TR BB AE SiC MOSFET BB 5 ¥ B T @ Mg S £
LRI S K AN e e N < e s e el 7 s - P SR
Y LB T T i X BT MOS A7 4E MOS W K. 5 TGBT AH th,
AR A, XEHRE RN, KRA TSN ST I6BT &k A £
R SR XL

/. SiC IGBT

TE 10KV DL B8y kB m R4, SiC MOSFET 2444 1 Il 3@
AWMHEREHEF A, SiC IBTHH LR, EZ P AT REHEE.
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74T A R AR B EAE T A AR B, SiC IGBT #y#f & T{E
FEW, B REZRSMBE ERER, (B 8wk LR,

T, SiC MR

SiC I F MBIV 4 A IR6 SiC Bh R E Hefna SiC A, o,
WA SIC T A SiC SBD #4% Si FRD, # B EFH & TIEME,
5 R S FUE B ST ICBT Bk ™\l th, FFABFERBEER, 2
SiC A X 7 SiC SBD &5 SiC MOSFET —{&{t. &%, #&#4 T Si IGBT
F FRD 3 BUHg o 3 A5 R A BRI AL, 72 & 00 B TP 4 2 T MBI A
NN B R
2.5.5.2 GaN R FB{REH

—. GaN HEMT

LT GaN - ARM B E 0 B b T8 2 BARE (HEMT) BAAR
Bty FF R Fofh R 09 R A IR A MERE, R TR By A
W&, M EMIT R E - FARE M, CaN HEMT A B & iy 50 & fu JF
KL, BRI A0 EE b 8y it, F B GaN HEMT # T/E7E Ka 3%
Bl R 300°C Y i 3035, B4 & 1-100GHz B9 TR %, AF A
Fih. FRlBAGEARAAF IO AL EE NN ANE.

—. GaN —_##%

GaN Th % — AR 77 T AR 55 2 T4 xot o A B AT, B 4 W A K AL
CaN B4 ARG A0 PN MG . GaN HEER - ME T T Htm. EY
G 3 MER, BMAEMANT RE A A A, GaN PN =
WEEARBHBREE. RaSTRETREAZR AT/
R LA
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RAF BRI EMPREZAL), FTRBXARTLHT, &
VTBEWFEEFLRY. RERDFF RS LB LR, 2K
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BELAZEF. 2RAERF IR LE) HHERT S b E 4 F7

)]-<O
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TI

PERp SN
RS
L]

NXP

il
W FF
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39 49 47

4 ARYFLEFRSIE AHERT LI
MNER R K k&, DARE B30 3 MOSFET #n IGBT A& oy 15 A 2%
HRERGEL PR LEFETHOENE, HF (BT BHhFT
B KA 300, mETHEMEREME. £ SiC Hr CaN Ty ¥ J4R
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R AR AR L, R AT TR0 &, FutEa
2020 FF#NT IR KK B
3.1.2 AL RREIAR
3.1.2.1 BN HMT
HRE Y F SR LRET L BRI R, E7 KR
, AN 2011 48 1386 1273 K 2| 2018 5y 2264 {20, FHEEH
WA 6. 33, EWYFE KR TE, REHTKHEZALAERZEAR
AR 27, 2 B R SRR M R IR B LR RN
SR, B RTE o 3 AR S L S A i T
o, FREMUTESENE, BRSRFRED, B B L #ER
Bl & M infl o LB T 0 B X S, F—ERAERARD,
ISR A, TR T RAWEMMERE, Hikw g &
MR FFRE, BHE A RIE. Bk, BARFNRELE,
TGBT % A 2h % &3 /= i 3 BTk, 2018-2020 FE B K h F ¥ K5
OB T AR S A R TN 4 L 5 BT

1400
o 584 .4
1000 _—
506 »
800
h 2331 S Th 2R3 MR R A
s 1915 ]
" ‘ w M IGBT
200
0 B MOSFET
2018 2019E 2020E

A (270
S 2018-2020 ]2y 2 4R L2548 77 3 AR 2544 K B
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3.1.2.2 BRI

TR

HTHRFFEREHEAE RGENAERTT g, LA b4

TRLRHF AL EFEATEROERER, AT E RN

A FRBA R &, FTHUE S ML A AT Y 22 0T, B AL
AFRE S, @R TREMN, BRFRETHRMTF LG 2, HF
R, EFARMITHIT T —RPIBOK LB . 8. RSB AR A
FHRBHT LN R, BARNBE LR 1T,

* 1

ERES RS S

J2

J—%

B 3]

KA
il

B A AR

WA

2006 4 8

XERS)
7= ol

2 B
W R A
Bt —
17 Ak
F12020
A K
R
ED)

ERESUEN. WEFEE. KT
FH.AFET. FRFTEREXKERSR
Pl ERE R, K RARHN T A ET TE
e AR Tfr. BB SR Tt
B MERBM. HAZKEEH. KRR,
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SABEEFTERR A MR TS, EEEEARHLE, £50T
BT e, BTN B, B R IUA B [ AR AR RO BB IR R
] [ 8 2 A, LD A7 0T A B Ao K T Uk

RE XSRS LB (AR ERE-RE. BEHRES
WE . TFR ZARE F LW LT B9+ AR SLE 1R AR A SLB )
IEC i (LR LM 2 1 BT, R L&l (FaseERE
SRE . BEFOERE . TR ZREF IV LT SR LB
RO S B ) B A AT R R AR it LM 2, E A RO AR
KRB ER AT ELE LE.
4.2.2 EAERE

BREFR RS LBERENTEFRET 20 L8 N\ +F

48



R, KEEGHTERHZEN AEFR. RKAxF. BRKRA” 687
i, AR ERENF RS LBEEXFEAFER, S8BT SR X
FEirdEmek., BR, ERART THEMGILZE CIB 8118 ER . J T&EH
SRGREB#TELL S, B, FFEDIZRESH (TSR ERE
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