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‘ W, AL 4 ‘ ‘ BIT ‘

BB RIR: ATFRAETE, RIbiEA

B 20: Si. GaN. SiC&F ¥ /Extik B 21: Si. GaN. SiC Zh R B4 Atk
100V 200V N/ )
10 S ] GaN i i
0 S u![l!!j g E‘) al GaN SiC SiC
/ © 8 o]
= — A | & 4
o g8 Vs D\ @ N B\
i 58 & GaN GaN Sic
E s @ » 5 SiC
3 10 g2 ¢ Si Trench STiGHT
= 2 SiSJ i
= GaN Limit Eg ERERG AR N -
2 10 5w @ )
/ 5 Silicon Trench sic
25 with charge SiSJ Si IGBT
10° é- 3 balance & Si IGBT
s shielded gate 5/ >
10* Low High High
10' 10 10° 10 50-300V 400-900V >1000V
Breakdown Voltage (V) Rated Semiconductor Breakdown Voltage
¥ 4B &R elecfans, ZIbLIiEHA H3ERIR: PNTpower, ZRibiEk
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Iﬁ%éﬁ##@&i‘ﬁﬁb‘rd"“% L LA AN TR R R vk SR E e G ]

B, (2R R ASRGFEELE, A WERERS, l%éﬁ%$“ﬁ%ﬁ*
FHERLE, BT 28 FTEMKE/E (<1kV) Fodii (<500 A) B9 A=, £
PR, MRAK, 12T Xk EIZ, &% 8 A TIRMA Ei5e9484]); MOSFET 14/ 69 %
JEAE R (<200A) £AK, 2R Xk EA ns BA], AT HMEH,; IGBT Ak
BReEM B, & MOSFET 5 GJT #9454, Bkt BA a4 8, Rl U 24
& eyHRe. IGBT 9w /& (> 1kV) Ao i (> 500 A) #IkZ, FFRi&EFF,

{2Aastdn B A B MR E £ 5.

B 22: = KaEhERZFHEETI

Eiin BT |MOSFET ____|IGBT |
<1kV

< 1kV > 1kV
%mL <500 A <200A >500 A
AN IRH) 75 X, W RIRF W kSR W AR F)
NI 1% = =
Ay fL 15, i &
il I 1% (us) e (ns) P
A 1% i =

BAERR: AT FHEE, RALIESR

B 23: IGBT & MOSFET 5§ BJIT 944

® Drain ® Collector @ Collector
< -4 ° —
Base
Ps A

Gate Gate
G

Source ® Emitter ® Emitter ®

MOSFET BJT IGBT

AR RR: ABERAT IR, Adbiek

FR#FEHHFREMFEZ IGBT. BIJT. MOSFET L. &-F MOSFET #7
> E R (ns ER) m&xFoE/CRK ], Bk MOSFET % m A F & @ik
ek, AR 4. RIA. FMREFH T LRI isd], Xy Bkl
AE A 10 KHz A £ IGBT #9FF Kk B E =4 2, £ % A T F S &% 3% 5 ( 10-10k
Hz), @459 m. Mo, k38, R, #Fa6RE . UPS ARG wikiz4]; BIT 49
TRk A =ZF FRAK, BB A TR0 46, Ho, ani@%E (Thyristor)
B DERZFFRIKGIAE, R LG ETEH .

14 /34


www.hibor.com.cn

@ RIDESIRINBIRZAE

NORTHEAST SECURITIES CO.LTD. ALK B IR ERE

B 24 SIAHEBHNEAST
POWER VS FREQUENCY ON ELECTRONICS

Power device technology positioning (2018)

EV/HEV .= Home
@ appliances
UPS g

-:_ Power m’ &

supplies for. AC adapters

/ } ? 3 servers -~

Switching power (kW)

% R ) .- Swiitching
- 7 " power supplies
 Audio SIETIS
25 - — =77 " equipment
i0 10° IT: e >

Operating frequency (Hz)

NYOLE

$dE kR Yole, AALiEdA

22. HE MOSFET BT iHMAE: TREOFHEEL. SomKkiER
221 FBREIFSEEE

ARARBHT YA T K, IGBT H & REE, MOSFET & KKpfax . 2k
R B AR BRI 3.56%, 2018 F49.% T AL A 2070 fC AR T,
it 2022 4435 %) 2381 1270, PMIC £ R BHR KT . IGBT N3k ik,
WK FIX 7.62%, 125 7] H LA 13.67%. MOSFET ik 5 A3k oh 5 B 4bgik
B, LEAEBM 2% T HWH, KRPRAVFRFEEAL, LEKGEE
b5, Kb h] ik S8 2 < Sk 4, vA MOSFET %, 43k MOSFET
HIALLE 2018 4 470.7 L AAR T, TRIHAE 2022 4Fi5%) 5235 1270,

15/34



www.hibor.com.cn

@ RIDESIRINBIRZAE

NORTHEAST SECURITIES CO.LTD. ALK B IR ERE

B 25 2%AHRZA4THIETA
AR R B S EBAE (R 2018, MER: 2022, #45: 1C4)

215.31 (lj}i(l}:{
9.04% -0- ’
CAGR 220.606
7.62% -
379.50 53.02%
15.94% 282.90
13.67%
1095.72
52.93%
CAGR
470.72 3.60%
22.74%
523.46
21.99% CAGR

3.42%

= PMIC = MoSFET =IGBT = Other

¥AERE: Yole, HRIiEk

B 26: h& MOSFET 494 5 W AR

2016-20225 FMoSFET %84k i 77 3 MAZ TR (£47T)

160

CAGR
3.13%
CAGR
80 CAGR 3.97% CAGR
1.73% CAGR 4.48%
CAGR 1.66%
CAGR
0)
40 | i I IIIII 1l I I||
& & & <& ¢ & & &
& & & o 3 0®
A Y x§ > >
& ) S &
-2 9&

120 5.11% CAGR
o
& & &
&
&
S
s

m2016 =2017 =m2018 wm2019 =2020 m2021 =2022

#¥AER R Yole, FAbiEH

MOSFET & RJ 2, AEVTFHRELM. HFE MOSFET T35 F &R % #9471k
B AR E . FMRE. FRXE. AERT. A Tkdrd, NEE
W&, LFAE QT Rt AAMA A &R KB /MATk, £/ MOSFET 497 3
ik (2016-2022 47 ) Tt 44542 5.11%, & MOSFET & ¥ 38 K 5 bk 69 20 547K
43k & ) MOSFET #9MULAE TR £ 2022 414 %) 116 /2 TAK T, & MOSFET %4k49
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FRE A 22.2%, A 23K MOSFET 3¢ KegZ i3 7).

2.2.2. MK gk

B 27: RRRTHEGI+XMHE) & uHEs
Installed Capacity Leaders at Dec-2016 - by Wafer Size
(Ranked by Share of Total WW Monthly Installed Capacity)

300mm Wafers 200mm Wafers £150mm Wafers

WW Top10 Top 10 in WW Top 10 Top 10in WW Top 10 Top 10 in
Share Relative Capacity Share Relative Capacity Share Relative Capacity
22% I samsung 11% N Tsmc* 12% I sT™Micro
14% I Micron® % W 11% [N ON Semi
13% - SK Hynix 6% - STMicro 7% - Panasonic
13% I TsmcC 6% B umc 6% B CR Micro
11% B Toshiba/WD 59% B infineon 5% B silan

7% - Intel* 4% - NXP 4% . Renesas
6% B GlobalFoundries 4% B Toshiba 3% m,n

3% | umc 4% B smic 3% B smc

2% § Powerchip 4% B samsung 3% B Rohm/Lapis
2% | sMIC 3% B HHGrace 3% B Toshiba

WW Share is each company's share of total industry capacity for that wafer size

Blue bars indicate the relative amount of capacity held by each company among the top 10 leaders.
*Includes shares of capacity from joint ventures.

Source: IC Insights

$ 3B FR: IC Insights, ZRAbIEA

12 %FTRE FRAERABLEEFGHEER, S K THRASREMN TN IER
BE, AAHRDE Z s A kA, 12 T (300 mmwafer) 4/~ 6t 3% & G 4ifFoi
BYXAR B#E. = 2. Micron. SK Hynix. Toshiba % £ & /= ek G4 % B BB
TSMC. Intel. Global Foundry. UMC. SMIC ZXiZ 4|42, 4=, 6 3~ (150
mm wafer ) BVA TR T e9ah Bl ) K % & FhE BB AR B B NGB LF,
6 &FTdmE/ %% IDM &), ¥ FiEFFH (STMicro) 9 FFFHREBIRE L
BN 35% (2018 “F4F4R). 8 &~Hah B Faeb, B, A4k, HEFEAHA
—E bk, BARMmE, ARITHE (3= TSMC. SMIC %) #4® T Ktk
(12 351 ) R RBL TR B4 5 09848 5, fmf 8 36~ = et s bk 5,
%9, £ IDM J %, % Infineon. OnSemi. Renesas & X/ ¥4 12 &+ E ) 4,
H b IDM R F F4k 8] (40 CRM 4844, Silan E 2% ) £ £24% 8 T A
ATFRTEHE . bF 12 £T4k 8 <, TOAMEHSAHKAES (2545),
an ) EREFW 12 £+ FRMARBLEREZRGZHBf b5, KEXA,
8 ETUAM TR T KL EFEGHREZ T ETHE.
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B 28 ENRTS HFEMHAAX wafer R+ ’6%]?‘“1‘7“ =

Avplcaion

TSMC 12-inch, 8-inch 0.6 um — 40 nm

SMIC PMIC 8-inch 0.35um - 0.14 um
PowerChip PMIC 8 —inch 0.35um - 0.18 um
uMC BCD 6-inch. 8-inch 0.35um—0.11 um

IR B/ TSMC, SMIC, PowerChip, UMC, Z#ibiEd

B 29: 12 & dh B @RmE

Larger Die Sizes More Efficiently Utilize 300mm Wafer Area

Die size: 20%20 mm?

300mm GDPW: 142
200mm GDPW: 57 '2 -5

AR RR: ABERAT IR, Adbiek

8 ETHE 2T CAGR 1R 2.80%, shF %5 E 4% ZREHE TR, RiE
SEMI #Fm), 43K 8 3~F (200 mm Wafer) &4 [H ) =484 2019 4 580 % A/A ,
BRARE G E VAR IDM ) ¥ Zit ], AR 8 3~ F 4 2022 4434 %) 650 7
KA, Ak Eh 2.89%., HIBRMAT— P AR, 23K F BEM46 L4538
¢E3%%,58%¢&uT%mlrx%$+%%%k%£% wAE, KR A
o R FARG AT A ah B B2 T A RS KK,
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A 30: £ 8XT & E/) & aAAATA
200mm Capacity Outlook

(excluding EPI, LED, R&D)

wafers per month
million
2019 to 2022:

6.5 over 700,000 wpm (14%)
added
210 Fabs
6
55
5
45

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Source: 200mm Fab Outlook report, January 2019, published by SEMI

FIERR: SEMI, AAbiEA

HE IDM X ARBHE R/ OH B4 E. Infineon £ 2019 FFIR F
B, FERRALSF, Jen ) T A Ak B 699 b tb i ILAE 49 22%7R 5 2] 30%.
H, HEEZMFHEFfed T2 B = RAXIRAE], 25 hE B 5% ah
g9sh e H L T RIR A E 15%. ASHE ) HER S F A A TEERAHORT R
T, HEBAM IDM LKA E) Ao b TR0 R, F— T A2 E LB B ¥ SR
AL 3K,

B 31: &K E EHEFFRGRERSH B 32: Infineon #h &%) &R (2019 )

Power-focused foundries represent
only ~15% of total foundry capacity

Infineon's outsourcing target

structure
CRM, Dongbu ~ ASMC
CS'\F \ |ssmc Silterra In the next five years, the
MEMESEE ™\ O\ %84 | | PMY /Founder Infineon frontend outsourcing
Fujitsu__ O\ V1 / -Elec.__JSMC P
~C N \ S share will increase from ~22% to
N N N = josel
Vanguard e  \\\‘ "‘30%; of that
HHGrace & ‘ ~ Episi
Hua Li > ~_Others
Powerchip & ___ > CMOS: from ~50% to ~70%
Maxchip
Samsung 0,
— » Power: up to ~1 5@ .
St Outsourcing share is restricted

LFoundry by limited capacity of most of

ume_/ the power-focused foundries

GloFo—~

Main focus on CMOS/CMOS-derived technologies Backend outsourcing share will
Significant power discrete focus and business increase from 23% to 32%
Source: Infineon analysis based on Semi.Org, "Semi World Fab Forecast”, August 2018 edition
#E KR Infineon, ARALIEHA #3EH R Infineon, K ILIEA

23. HMELRE: HRFFREKETEN

Y AMBRKA A, HhEEEREEHRNE . F5RBE 3 ) kBT RO ET
RIRAAL T, S F R A MRS e B T R4t s bt S 28 5. 3505
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HERRTFEBLE, LEREREAALE, B2AFL D LT E =40 A8t
W ( ZARFFRA), R BRI A F KR ) AR A R AR T K SR K I,
few Z) &6 B HER T ZHEA. BHFEFOREFRT R SREAR AL
I e EERe, LMER KB FAEE, B mE, LHERINTFRGE, AEAT
JINE BTG T:

B 33 wgAELRERBRERGE

& HWF R
Auxiliary inverter “” ‘

High power modules Medium- & low-power modules
[ 1EV
—C ..
SYSISM. AC 100~200v
ACIAC ——
AC/IDC
|
® EZHTH DC/AC T . S S
O e inverter T DCIDC ‘ ;5;(‘4;_}*&‘{1‘&
Main inverter poov —esov_§ o Battery ko=

| Ov DC-DCH 44 % |

. HV-LV DC-DC converter

i 1 85kWh,400VDC

Motor i 300V 14V (~300v) On-board charger ey —

B e —, 1 % :
------------------------- lm < ' 3 e " e

$3E &K Infineon, Toshiba, #AJbiEH

Hd oty H RS R R ARL KL S eM: DC-AC #E HE (Inverter), #% Btk
RAETHRAREBRAZA. WSHFEFPHEIHANERE, TERRAHALNHDLHIR
LT, W RRNRETFER T ARG, wHEFFKR AT, IGBT
Fo SiC MOSFET A# R BT MAK % . 45542/ Model S ¥ AL H RBAMRET 84
R IGBT, 7 Model 3 4 % £ %A E T 24 B SiC MOSFET.
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B 34: DC-ACEAYZ: ¥ 8

Model S:
> 84% IGBT

HV Battery

+12 V from Battery _{ I___I —

PMIC with
Safety Watchdog

DC-Link Capacitor

IGBT Stage

32-bit
Multicore
Microcontroller

Phase Voltage
Sensor

------------------------------------ g Model 3:
> 243 SiC-MoSFET

Model 3 inverter. Note two rows of rectangular devices

H3ERF: Infineon, ANFFFHEIE, FibiEk

KoL iFEA L E#BAELAMEAR KT EHYLE: DCDC ## 5
(converter). DC-DC #4435 @45 WA, —& LV-HV #9444 (low voltage to high
voltage ), PPAR/EFE3A Z/E; H—HA & HV-LV, BP 3 EiEHA KR E, 4 i
Model S e 4], #rdi s /R 400V, mERIHEEBGHALEBTE 650V,
F bE & LV-HV #) DC-DC #3335, 45 400V A Ast45#4 650V AR /E, Fid
W TR ARERA AR E, HAL I, FBIM LT RN E],
AR —BARE LA HEN A, F& HVELV 69 DC-DC 4534 %5, 45969 400 V #r
ol R4 A R /A, MOSFET £ DC-DC ##: 5+ M & % .

B 35. DC-DC B A=

+12V from Battery !

PMIC with Power Stage : Power Stage

Safety Watchdog | | i ] [ HV Battery
s} 53 o | M

T N
D(LDC##&%: _ Dr ver Stage Driver Stage
v CAN Microcontrolier A
Tranceiver >

e e ; MoSFET

Sensors
Voltage Temperature Current
Sensor Sensor Sensor

$3E KK Infineon, ZRILIEH

AWML B MR X B iEfE AC-DC YAZ DC-DC & %. W3hFaf 4 wiifet & of
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B ER, ABHEEEZNE %A AC-DC LB DC-DC #4824 %, VAEZILARE # A%
R EER, XA EHRAKTE RN E S MOSFET 4= IGBT 423k, ML 5
e A A, WEZRRE ST h RS,

B 36 AwiEzshEALYH A

DC power to batteries

AC power in
Current ~ Af ([J)C Current
samsor incicing Sensor
» MOoSFET
> .
PR R > IGBT < ]
Gate Driver and galvanicisolation
W 150 kW 350 kW
Q@ 10kw 9FM5%2) (813120 kW HF M52 (8157 30 kW F #72) (85— 6260 kW OFR2) .
-~ -
Microcontroller
120 %0 48 3%h 16 S%p 7 9% AURIX / XMC
X FERBSio] Lt sBsia]
@ L —

Communication
to user

Communication
to car - end user

H

Machine
Interface
(HMI)

Authentication
and encryption

—_—

3B R Infineon, AFFFHEIE, FibiEA

£# A% E (OBC: On-Board Charger) £ IGBT #= MOSFET ##3k, ®.3) %4
Aok BT AR — R H Y, RELHE AR — AR R E B
B TR, RARUSHFNERALRZ —, RARTHRLATZR DR EM4
RifdE, MR EREHACERE, AEREMRES 4 IGBT A= MOSFET 423k,

B 37 £BARBES RS A

£ R AW E/AC-DCERE

PMIC with
Safety Watchdog

ontrol Displa

Microcontroller

EMC
Filter

Driver
ICs

IGBT

Switches

Driver
ICs

Isolation

Power
Switches

Power
(Grid)
EMC
Filter

Driver
ICs

IGBT
Switches

Driver
ICs

Power
Switches

Current
Sensor

I/V Measurement .
CAN . Battery
CAN transceiver Management

EMC
Filter

Driver
ICs

IGBT
Switches

> IGBT#ALH

Driver
ICs

> MOoSFETAEM

Power
Switches

$3kR: Infineon, AJLiEAR
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2.4. B FEARRMNGE"F4%, MOSFET f &% £ 5154

MOSFET H =4 A&k, AL EFBELRA. AKEHFEFFRE M)A B
%R, IGBT A3k 42 2017 4 ) 2542 33%, £ Fih oh % Btk + JAK, 7 MOSFET
WAL FEA 39%. kM S, KE MOSFET ¢4 4a 4% IGBT %4F. MOSFET &2
A REZNFRZ—, NABNTLRARK. FHEA 7 R4 MOSFET | 7.
NGB ATE A Y AR A5 4R 4-100 V £ 1500 VSR B MK, . 5 /E4 £ 7 MOSFET
JE b4k, 452 B AT E A AR 230 £ MOSFET B2 Mt L fehl ik fe h e 2%
Ak, A 0 B @35S MOS. @At VDMOS B A4 MOS 4. 3] /& duit
feAe TEEE AARLKF. 2017 - B 5% MOSFET 45 & 41 4 183 L AK T, 2
& At MOSFET # & £ 44 5% =, 23 MOSFET 44§ Bl 16 1270, AL TH & A
9%. &AMIIAA, B = MOSFET H sk, 23 AHBAK, BB MOSFET #9#XxEFAK
T IGBT, A 2 &% 52N A LFEQRIH,

B 38 TETHEHERHHLE

Y \YOLE e
Focus on the Chinese semiconductor market:

local vs. external suppliers shares

HAERR: Yole, FRAiEH

B 39 % EWiH 2017 % MOSFET 45 & %

K I B MoSFETAE € 1 (f27L)

52
28%

51
28%

9
5% 31
17%

12
7%

12
6%

16
9%

= Infineon = On Semi = f£iE %t = Renesas = Toshiba = STM = Other

FAERR: HIS, & BBEHLA B, FRALiEA
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3. LWERY AL, B =RFFHRREARIFHA
3.1, MEF 15y AL# T, HL2REEZAK®

PEF 1525 £ 8 ET /748, Na AR EFiHRELX 3012, HF 1512t %]#%
%) 8 T Fst it B B A R F FAREXAE . ZRE BN REDEFFHRAR
EAE R R RE A By, B TR HAes) AR RIER TEHAAL, R
# 8 3 BCD TZ-F & WHAKFHI AL Z4H; FotEL 8 3%+ MEMS 17
T &, TEIEREG ), RFHRARGH L. EHRB X Z 5, i XE A ¥ BCD
F2 MEMS L% = 4849 16,000 4 . %30 B AAHT HE & M 297 B 300t %) B 404 2.75
Fo BPAHESME IS AR, REEENE 124, REBKNEE6ANA. R
BB 2018 59 A B3h, &MFHHIZIR B £ 2020 F 11 A 7RI XFEAI KA.

B 40 2E REF LK

Wf: Jiag

5 FERSHTETRA DRABER W MURAASHH
L |8 S il B AR A D) 3 AR I H 150,000 50%
2 (WM AR ST R AR H 60,000 20%
30|l IFIe B R I H 30,000 10%
4 | EIETE G 60,000 20%
it 300,000 100%

BRI e B B

32. HEHAFE=ZRFFHRMHA, RRAKTH

FEABFE ZARF R, RERRE LI, SIC A GaN ¥4 58 29 F 4R 4,
o Si B& B RMBHTE, RNANGE ZRFFIRMH, NS MEEERL T 6
ACHENZB|FTYE AL AR Ao = SoFt BARK IR B F , o AR A3 69 IDM AE XA Ao .5
R AIRAE R FARE, R 650 V AL GaN B . SiC IBS £#H4 SiC
MOSFET /= & 89k i A 50 A= T E AR AL TAE. 48 Yole Tl ( 2014-2020 4 ), 2020
HF43k GaN 2 R B AR T HMALT A 310 E A, FEL K FX 95%, SIC T35
HABNL B 6 10 ET, FEAKED 22%.
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B 41: SiC4Y GaN &k HHAEFR R
SIC & GAN POWER DEVICE MARKET
to 2020

WBG Power Device Market (M$)

$ 800 M
$700 M SicC
$ 600 M GaN SiC CAGR 2014-2
$500 M
$400 M V,\xg;g
$300M
$200M
$ 100 M

$OM

2014 2015 2016 2017 2018 2019 2020

GaN S5M siomMm sam $49M jlozm SITTM S303 M
SicC SI133M $I197T M $23I M $274 M $316 M S$3I5TM S43TM

¥ GaN-on-Si nominal scenario is considered.

The total WBG device market is estimated at $139Min 2014 and expected to
be $743M in 2020,in a $12.7B overall device market.

HAERR: Yole, FRAiEH

B 42: SiCMOSFET 5 SiIGBT 4t tbst
Vd-Id¥§1E 25C

25 . ROHM
SiC MOSFET’ /
% N / Si SIMOS
900V
o 15
<
°
10
SiIGBT
5 1200V
0
0 1 2 3 < 5
Vds (V)

AR RR: ABERANTIOR, Aabiek

SiC-MOSFET £ &4 %, TTH IGBT 5%£i#& 600-1200 V W3, AT SiC ##t4)
MOSFET f£F —# /& F it Si 249 IGBT B4 £ X958 ok, By ZAK49) F:8 b,
F BF SIC ABbL F SiAt#H &5 569 H F & /E, T vA46 5% MOSFET #9 i 3% % . IGBT
W BRI BT A A BT AT, IGBT #9-Fi8 wiR A K An
REE %A MBI BR, & HPLBRGIRH S B AA T £ FEBH RARFE, 12
SIC-MOSFET N EA & 64 404E; LK KBiot, IGBT AERERR, BFRAER
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A EHk/ ) R BRAE

%, kI, @ SIC-MOSFET N RA Rty ok, BEAMRZHITF Rk, F3)
B, WAFEINTRILLERE RBET T, DEEMH R REEAMNBERST
HEROMAL S, 2R E s, @ SIC-MOSFET ELA {KIRA4£.69 fE 2L
P, BMAELLFAIRE), B3k Model S 495 T B P 1% A o4 25 % B4 2 I1GBT,
# Model 3 #41% %% 4% 44 4 SiC-MOSFET. #A1iA4 245 49 600-1200 V 7 37,
AR E T BAR B A Gt segikE K, SIC-MOSFET #5 IGBT
FH R,

B 43: Si-IGBT & SiC-MOSFET # $-:@ Hi#

Vdd=400V. lc=20A FXFEIRFENTIE
Ta= > A
vgsfs.fsv/'ov IGBT+FRD SCH2080KE(SIC-MOS+SBD)
e 100ns™ 100ns
N le(SA/div)

1d (SA/div)

Py,
Py Y st e A e 4N MY S s |

Eon=498.4p) | EonM@34% >  Eon=331p)

SRZORERRE V| saawemmR
ARERR, AREX AEBRGA, B LR eT
il it — 5 Rl 75 4MBRg=0~50
Si-IGBT SIC-MOSFET

AR RR: ABERAF IR, Adbiek

B 44: Si-IGBT 5 SiC-MOSFET # X B4

. FFRKXEIRFERE
Vdd=400V, lc=20A
Vosas 1V/OV IGBT+FRD SCH2080KE(SiC-MOS+SBD)
" 100ns 100ns
Ic (SA/div) v 1d (SA/div)
I e S
Eoff=890.2u) [Eoff fe#E8as) Eoff=109y)
.\' r/
N RER R
" "‘\.*-_‘N
ARAR, RFEX ARBRGAS, B AN
w2 B it — 5 i 75 5N ERg=0~50
Si-IGBT SiC-MOSFET

FAERR: ABERATFIOR, Kbk
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4. BATMHRFEN

4.1. BFHR

HEFFRTHH/ADTR, B2 R 8ETRE FRAM EREHME. 222K 8
ET B R RER M ARAANFFFREREK, BAVAK, HFEFFRGET
SHEEB IR R K, BIA R B ILE A 7 Akl R m - B s T I (R
B W 3 55 4 Bl F B MAS KT AL ). &% 8 BT ME) 69 = s A A Fig =
FRBFEA, BALTHERSME. BN, 2R THA LA L =ZFART
Bl FREGRE, FRERRZDNGVANIBRGELER X,

B 45 £ & 8%+ HES FRAHAR

Va2 ES 2016 2017 2018

b ¥k

< 8-inch 97.6% 98.1% 99.2%
# R

< 8-inch 89% 89% 98%
G

8-inch 92% 95% 94%
6-inch 76% 107% 112%
UMC

8+12 inch 88.6% 94.4% 93.1%
d R

8-inch 94% 102% 102%
6-inch 92% 94% 100%

FAERR: Wind, RILIEH

FREFRN)AEBRKMGEAT, AN EEGETY Ayt —F s, &K
KA 8] AR = i aik T3R5, mEE Z 6 (4 6. 83 ) £ 2021 4
FAREILE) 435 F R . LT ARG, B AR 694R A, 8] dF AT SRR LIRS
#ah B F 2R AR, £ 2021 FAH ZiL3)] 210 7 A, 2019 FFH 8] sk & AT
&, FRA) R 45 2018 A P T4, 2020 B A XA EHA, BN TAT
ANE) FEREAR R AGTRE, TG 2019 fF4R4EE; 2021 SR 3% C 2R A A RS-,
INE) 6 R A) R B IR E VAR EH K, R REALEDA B RE A ) F RN E) Bl
PALE R B ZZ—. & Taa] 2 IDM B, 7 fegAgk 2 TN 2. &K
A KT E) BY = ke K =08,
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B 46: 28 Rk AR

300 120%
250 100%
200 80%
150 60%
100 40%

50 I I l I 20%

0 0%
2016 2017 2018 2019 2020E 2021E 2022E
w3 ] 6 inch wafer (7 5 ) #h 18] 8 inch wafer ( 77 J; ) = 2§ packaging (428 )

—e— = A F F 6 inch wafer =—®= FfEFIH# 8inch wafer =—®= it $| /] F packaging

FIE SRR NG BRSSP, FRAES

% BT FFREZHRAHAZE AR F5EERA, RMNTANAE)E
2020 4% 2022 B WK, AL E]: 64410, TA5 AL, 824 1L, “4liE” L4
Fa “FE R b BASH G h BUK BT RIS KB EL, b 4% L4 2020 £ E 2022
ER R THEIL 35.9 17T 41.3 127, 453107, “Fd” k4 2020 4 £ 2022
ER R THREIL 28.2 1274, 329 1274, 36.8 14T,

BAVELF NG VE A KIS B F 4K IDM 0Kk, &S R4l o Rt g 24
. ) C“hlET Fe Fan” MR ET G &g, A BREAA SHEXRIT
HEZERBM, AHELEGS KT NE) ATIENE. 44 IDM ek, 238 “4i#”
YHTAZHTEAFBREL G “Fh” ki, f “Fh” LEFEIHT “Hig”
A G2t T LA AR K2 EBE,
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B 47: BATR (F45: FHAL)

o B 4% 2187.77 2563.29 2674.27 2345.09 2607.64 3115.02  3385.52
ESP 7.85% 16.06% 19.49% 18.00% 15.00% 20.00% 19.00%
YoY 17.16% 4.33% -12.31% 11.20% 19.46% 8.68%
)X, 729.37 820.11 785.68 732.62 854.49 862.02 973.24
EFIES 14.27% 16.75% 15.28% 16.52% 15.50% 16.00% 17.00%
YoY 12.44% -4.20% -6.75% 16.63% 0.88% 12.90%
Fe A 2 A b 114.42 136.35 111.96 105.81 130.38 155.75 169.28
EFIES 21.56% 18.79% 19.53% 21.00% 20.00% 22.00% 23.00%
YoY 19.17% -17.89% -5.49% 11.20% 19.46% 8.68%
H:E b 61 3031.56 3519.76 3571.91 3183.52 3592.51 4132.79  4528.03
EFAES 9.91% 16.33% 18.57% 17.76% 15.30% 19.24% 18.72%
YoY 16.10% 1.48% -10.87% 12.44% 15.04% 9.56%
HE ¥R 1081.18 2068.58 2418.86 2269.11 2493.49 2898.77 323535
ERAES 23.61% 17.71% 33.83% 28.46% 31.00% 33.00% 32.00%
YoY 91.33% 16.93% -6.19% 9.71% 16.25% 11.61%
ARt R E 85.36 96.94 137.64 138.83 199.09 233.85 262.48
ERAES 37.49% 39.18% 40.39% 43.42% 39.00% 41.00% 40.00%
YoY 13.57% 41.99% 0.86% 36.45% 17.46% 12.24%
%5 fed= 6 116.39 127.50 99.37 89.81 107.50 130.02 154.30
ERAES 29.38% 31.43% 30.67% 30.22% 29.00% 31.00% 30.00%
YoY 9.55% -22.06% -9.62% 12.33% 20.95% 18.68%
FABIC = 5 48.81 46.03 27.61 17.91 23.80 28.35 32.35
ERAES 28.77% 30.34% 30.86% 47.58% 32.00% 32.00% 32.00%
YoY -5.68% -40.02% -35.15% 44.76% 19.14% 14.12%
kAt 133173 2339.06 2683.49 2515.66 2823.87 3290.99  3684.48
ERAES 25.19% 19.60% 34.02% 29.48% 31.50% 33.48% 32.49%
YoY 75.64% 14.73% -6.25% 11.58% 16.54% 11.96%
bk HA9 4363.29 5858.81 6255.40 5699.18 6416.38 7423.78 8212.52
ERAES 14.58% 17.63% 25.19% 22.93% 22.43% 25.55%  24.90%
YoY 34.28% 6.77% -8.89% 12.06% 15.70% 10.62%
| RS S 33.47 16.77 15.40 23.00 19.31 22.34 24.71
ERAES 3.10% 14.31% 29.26% 26.00% 27.00% 27.00%  27.00%
YoY -49.89% -8.19% 49.31% -16.04% 15.70% 10.62%
Eak BN 4396.76 5875.59 6270.80 5722.18 6435.69 7446.11  8237.23
ERAES 14.49% 17.62% 25.20% 22.95% 22.44% 25.56%  24.90%
YoY 33.63% 6.73% -8.75% 11.95% 15.70% 10.62%

FAE SRR Wind, ZRAiEA (*: 2019 238 R T o &) SR B AR AGIEAFT R B AR )
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42. ¥FEN

BREBE, BVACENTRE, RATFNNE 2020 £ 2022 S804 54 64.4 /27T,
74.5 127, 82.4 1¢7T, EPS 53] 0.38. 0.50. 0.60 7., & PE 3 90.6. 69.0. 57.7

1&.

b FE] % IDM EA W4, BA R ERIERIESY, S SR &H
HAVEIE R EFFIK IDM ok, 4ot 28 HAAHL, HESG, DABRAHEE
f+ Fabless 4k, MAF§, HATHAR, REMAKEATLLHBRT ¥
GE Ak ¥ Sk, PGS E IR SR AR MR TIRS, £
B4 EFFR, T FEERALIFE SRR, FEKFEEARBK BR
AAEAE B AR Z . IDM B 5) R FFARAT 6N 3), ok 2%, S =ZF-FHPE £
107.51 2 £ 4; HE B Fabless %t a), ik ¥5, Edvikey T3 PE £
142.56. # & 3|2 38) Ak ) RKAEVABAE dhy B AR LA BT ARG RE Bk, KA
T3] 120 4% PE 4614, 2020 4 B A47%M 45.6 7.

B 48: R TG PE 4&4{EEbER

. £2020.04.300% £ EPS PE EPS PE (TTM)
A A 2019 2019 2020E | #t52019EPS

+ 2 h 14.18 0.01 1396.75 - 1280
HAA 26.36 0.48 36.07 0.62 42.62
A 37.67 0.62 37.41 0.8 47.23
M F 143.8 1.13 - 1.09 132
b E R 14.82 0.24 61.75
g1 ¥ F AR 15.06 0.75 20.08
3377 1k 37.83 0.48 - 0.38 99.55

$IEFR IR Wind, FRILIEA

B 49: HhER B4 IDMTread (+24) L =4 PEBand K-F

— Wi
~ 163.77X
— 135.64X
- 107.51X
— 79.38X
— 51.24X

10.00

0.00

5.00
2017-07-01 2018-01-01 2018-07-01 2019-01-01 2019-07-01 2020-01-01

FIER R Wind, ARILIES
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B 50: HhEBAAZITAE (HEAFF) EFeik PEBand K-F

250.00

150.00 — @
~ 259.50X
— 201.03X
— 142.56X
100.00 — 84.09X
— 25.63X

0.00
2020-02-17 2020-03-02 2020-03-16 2020-03-30

FdE KB Wind, RibiEk

2020-04-13 2020-04-27

ReARF: 8 Jk i R A it RAFH; #ARASA T LA RRATS: K H
Kyt “EERE RALR,
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A EHk/ ) R BRAE

WR: MH5REARAUBZAIAEHR

KEGER (BHL) 2018A  2019E  2020E  2021E
By 1,931 2775 3,998 5,290
R G A a7 508 508 508 508
FLH R 1,006 1,171 1,332 1,477
s 1,055 1,154 1,344 1,465
HAM AT 594 1,214 1,200 1,207
R R AT 5092 6,822 8381 9,946
R~y v 0 0 0 0
K I F AT 82 82 82 82
B & 3,816 3,188 2,589 2,038
P XA 275 287 304 326
A 17 17 17 17
RS T E A 5003 4,387 3,805 3,276
vt 3as 10,095 | 11,209 12,186 13,223
4R 0 0 0 0
FLAT#R 848 896 1,032 1,138
TR 112 133 148 165
—F N B0 E A R K 0 0 0 0
#sh ffat 1,979 2,231 2532 2,759
KAtk 1,506 1,506 1,506 1,506
HA K 7 By 220 220 220 220
3 % ot 1,726 | 1,726 1,726 1,726
ket 3,704 3,957 4,257 4,484
V28 FH 8] IR A AR B AT 5423 6,236 6848 7,581
VR FEAR A 968 1,017 1,081 1,158
R e AR B & 10,095 = 11,209 12,186 13,223
FEE (FHRL) 2018A  2019E  2020E  2021E

LI N 5743 6,436 7,446 8237
B R A 4,431 4931 5638 6,186
B A A B e 66 73 84 93
P 7= BALAR K -37 0 0 0
HE A 112 116 134 148
EmE R 377 412 477 527
W 4% R 31 30 30 30
MRMALE S H A 0 0 0 0
EEg g S 0 4 4 5
2k F)38) 478 492 642 764
F A SR AR 28 34 45 54
HEEHR 506 526 687 818
B A3A%, -6 1 10 8
A8 512 516 676 809
V2B T3] 4418 401 467 612 733
D3 &% T 112 49 64 77

NeRER (BFA) 2018A  2019E  2020E  2021E
HHE 512 516 676 809
P = BAL A& 6 0 0 0
A 18 B 709 681 654 610
MAMER SH K 0 0 0 0
W 4% A 69 30 30 30
HFME 0 -4 -4 5
EBERALH 715 632 -36 -46
e 5 -34 -46 54
BEEHEALRE 576 556 1,274 1,344
BEEHEALRE -41 28 21 22
BEEHSAERE -180 316 30 30
4k ) B IAR -816 1,664 1,174 1,247
W45 A 384 2019E  2020E  2021E
I E (L) 0.48 0.38 0.50 0.60
FROFTF (L) 4.46 5.13 5.63 6.23
FRZTRIALAE (L) 0.47 0.46 1.05 111
AR

ES TSN £ F- -8.4% 12.1%  15.7% 10.6%
A ARG K 6.7%  165%  31.2%  19.7%
B AV 1847

ERIES 22.8%  23.4%  243%  24.9%
A AA % 7.0% 7.3% 8.2% 8.9%
BB RIGH

JLKC KRB RER (OR) 51.80 44.75 45.48 46.29
HRREEE (R) 86.88 85.40 86.98 86.43
L R ECE

= fAR R 36.7%  35.3%  34.9%  33.9%
B 2.57 3.06 3.31 3.61
ik B E 2.01 2.51 2.75 3.05
% A £ 4847

HERME 2.0% 1.8% 1.8% 1.8%
BRI F 6.6%  6.4%  6.4%  6.4%
e UES 0.5%  05%  04%  0.4%
LR

4T 0.0% 8.6% 0.0% 0.0%
MR B F 0.0% 0.1% 0.0% 0.0%
(ERIEiEad

PIE (4%) 0.00 90.56 69.04 57.70
P/B (4£) 0.00 6.78 6.17 5.58
PIS (4%) 5.02 6.57 5.68 5.13
B EE 7.4% 7.5% 8.9% 9.7%

FTop kR RAEA
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HTIR BA~:

kA W RFAFHL, FLAXFAFIEMLE, MERLESAETHAK, CAERTFFEAAFZRHEALH. L&
2ERFRACFT QI BAZAREE, EEFRHLFIMEER S BT, 20165 R LA A EASMHITMALLZ 7. 2016,
201755 Kb FR A PAAR 1, 20184 & it HALT L AT KA F 1.

259
AR B RAES B A [ 8] (A TFARCARNE]") SIE ARG ANE) B P E AT, And) R BARATAM A A A
BEMNEAH RN G BREF .

AN 8] BA & B AR IR AT B0 L 5T

AR 015 B3 RR T AT A, A 3] RHE 205 8 0 Moo 5 AP TARAEATARAE . 1R b 4 ) 5 JLALR MR A
5 F A AR S B I, TIREA 684 P LA T,

AAREABEAE, ST BRST TR IEA F R BN RAEMN . BAETHEILT, ARE T 0912 8 R AT R 49 F I3 M RITHE
AT AMGIESH T R, ANE] B R R RARBERE R, REBRTESZIHTKAE, AETHELT, BN RELE
R AFAEATAAL ] AARE B 1 P75 K 69 AEAT B4 R A 0 R AR 77

AN 8] KA K BAM T G A RIS T 7 A B 4900 8) BT KAT YIRSk FF AT L 5, A RV 09 LT RH-ATIE,;
T F A X SN 8] RAK R F BARBHLTAAT L 5. M58 9 S48 K IR 5.

AARAE AT AN E) FTAT . RBANE) B @IFT, ETHMANATFIETH KB, L4 LERII . SefBfFAn
S| FIBHATIIR . FIRH, MAEARNS AFHTEE AR, FFERRRE LA AFLA BB, REEANARE R,

AL BAD KRS /B T+ A (R3) FHhARTBAIRSE, CIFETRTFARKE. BRKZ, RZA RS NELE.
AAZFE A ARARABS. 43 BHMNE RE. REARELTF LS. REZHBAIPFHINEF G . 4RATIERAR T
FE S BAR R IR

FERNEEP (ATARGZEP”) QF 25 KEARE, WaiZE P kA AHRKEATH R, REETERRFRIRSE
A ER, A8 AT B AY AR R AIRAE P 5| R A AEATAR K ARAZAEAT AL,

ATV O

Y B F BHE AL R AR TR AR TSP T, FRE T B A L R E ML A AR, AREF A,
B FAk, FEGHERD, PTRBEE. T RRAEAN, LFEARETHEEGAZIIE, BRELERTIEMT
B2 F R TR R, FFER,

RIFEAN

FN AR G6AMAA, RHIKEARMT I EE 15% L,
BZ B AR OAMNAN, RNKIGARMT I E 5%E 15%Z 14,
ig Gl KRR B6AAM, BT T 7R AE-5%E 5%,
LA BAF BEARK6AA W, ARG B S T % R 5% E 15% 1.

ik AR G6AMAA, BRHKEEE T 7 AL 15% 1,
ATl | RFRE | RREAAA, ATRIGH I EAAT T,
ii Aokt | Ak 6 AAR, ATLAsakaicn b oo F A AT,
37,90 BEXH | REGAAA, TLIBHWWKAEE TTHFKA,
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F AR SR A FRA F)
M ak:  http://mwww.nesc.cn ¥3%: 400-600-0686
RS HR4%
T B F A KA T £ A KA 6666 5 130119
P E b7 T IR X 485 28 Sz R D 100033
& Lk R AR A & 729 5 200127
& [E R Y| 4% B R A4S T =54 1006 5 iE& s 22A 518038
FE RGN TR R A K 122 52 = 2P S 15 4% 510630
A B BR R 7 X
24 A E FAu 7]
sk ()& 0%) 021-20361121 13564972909 ruanmin@nesc.cn
EHRE 021-20361229 17717370432 wuxiaoy in@nesc.cn
FE 021-20361258 18221628116 gijian@nesc.cn
A 5 021-20361267 13262728598 chen_xh@nesc.cn
e 021-20361258 13120758587 Lilg@nesc.cn
B A 021-20361112 18801903156 lirx@nesc.cn
EE = 021-20361133 18516728369 zhoujg@nesc.cn
x| 5 8t 021-20361133 13122617959 liuyg@nesc.cn
M (BN 010-58034553 18515018255 lihang@nesc.cn
PR BT 010-58034557 18501954588 yinlulu@nesc.cn
A 010-58034555 13701194494 wenzc@nesc.cn
GEX 010-58034563 18501944669 zengy g@nesc.cn
J A 010-63210813 18153683452 zhouyingl@nesc.cn
X5 (B EK) 0755-33975865 18938029743 liu_xuan@nesc.cn
bub-4 0755-33975865 15989508876 liuman@nesc.cn
EN 2 0755-33975865 18516772531 wanggquan@nesc.cn
JL A 0755-33975865 18620093160 zhoujy @nesc.cn
4 J5h 0755-33975865 18664323108 Chenlil@nesc.cn
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