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2030 
80%

1.

2021 9%

2008-2021

5.4% 1.7%

2.8%

74%

1.1 2021 9%

* IEA MI
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2021 2035
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* MI

1.4 2030 80%
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2015 2016 20182017 2019 2020 2021 2022 2025E 2030E

1.3 
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2.  2030
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3-5
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5min

5min
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5min

1

2.1 

( )

56%

28%

40%

21%

8%

51%

24%

29%

13%
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5min

1 250kW

202

:1
1

202

1 7 120kW

MI

2.2 1h 4%

0.5-1 4%

1.5-2 35%

1-1.5 23%

2-2.5 23%

2.5-3 8%

3 7%

2.3 120kW

/

11kW 30-60kW11-30kW 60-120kW 120kW
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5min

+

2021

409 18%

60% 1 4

2.  

64%

94%

8.8

2022

10.76% 2.75%

2021—2035

3. 5min

/

350V/125A

GB/T 20234.3  3

125A 250A

250A 350V 450V

750V 1-2C
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5min

2.4 5-10min

*A 55kWh 14.4kWh/100km DOD 30~80% 250km

*B/C 75kWh 19.6kWh/100km DOD 30~80% 250km

2010 2015 2025 20302020

950V

750V

450V

350V

<4C
15

<2C
30

>4C
5~10

<1C
50

A/B/C 【125A】

A/B 【250A】

  B/C
【250A】

A+/B
【500A】

  B
【500A】

C <1C

1.5C~2C

A 【250A】 A 【250A】

A+ 【500A】

C 【500A】

IGBT 750V

500A

3-4C

SiC

950V

3-5 950V/500A

480kW 5min

1000V

4.

1)  

5-10min

SiC NEDC 3%

20

2)  

750V
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5min

5. 2030 3.6 350kW

800V

2019 800V

Taycan 270kW 22.5min 5%-

80%SOC 350kW 2020

E-GMP 400V/800V

18min 0%-80%SOC

5min 100km 2021 PPE

800V 10min

300km EVA

800V

MEB

Trinity 2026 800V

Ionity

2016

202

350kW 5-10min

Ionity CEF

2030 3.6

3)  4)  
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5min

6.  2026 1300

2018

80kW-250kW 1 11

2018 2019 2020 6.5

16.9 32.0 2021 3

66.2 2

3.9

A B

60kWh

400-500km

100kWh 600-700km

AION V EC6 ET7

Model S

10min

800V

10min

200km 2021 4

6C 800V

500A 8min 0%-80%SOC

2-1 60kWh 500km

   AION V  69.9kWh
1750kg 602km

   Model 3 55kWh
1745kg 468km

   P7 60.2kWh
1920kg 480km

   76.9kWh
2020kg 605km

   Model S 100kWh
2069kg 652km

   e-tron 96.7kWh
2625kg 500km

1 800V
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5min

2-2 800V

   800V
5min 200km

   S 800V
10min 197km

   800V
10min 400km

   C385 800V
10min 200km

   e3.0 800V
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   G9 800V
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2022 2023 3C
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1300

MI

2.5 2026 800V 1300
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5min

2)  5min
1000V&4 0kW

150kW

5%

75kWh

1 5min

60kW 4 0kW

360kW A480

480kW 2.8 150kW 5%

25%

32%

5%

30%

8%

30KW 60KW 120KW 150KW >150KW

7.

1)  1000V 4%

2021

25.5 500V 9.1

36% 750V 15.3 60% 1000V

1.1 4%

1300

2023-2026 98 1000V

2.6 4%

60%

36%

4%

2.7 2023-2026 98

/  

2026E2024E2023E 2025E

98

33

63

44
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5min

2.9 5min 4 0kW

75kWh SOC30-80%

4 0kW @ 5

10min

1hr

2hr

3hr

4 0kW120kW80kW

2020
2022

2025

2022 1 10

2025

80%

60%
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1.

450V 950V

1)  OBC DCDC PTC

450V 950V DCDC

750V 1500V

IGBT 1500V

SiC OBC

1500V SiC

2)  750V

1500V SiC

500V

1200V

3)  

4)  

PTC

950V

PTC OBC+DC/DC

3-1 PTC
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2. 

AC/DC DC/DC

AC/DC DC/DC

3.2 

3.1 PTC

BMS

PTCPTC

PDU

IGBT
1% SIC 2%

DC

DC

AC
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3-2 

10

0.5% 5%
5% 0.5%

10 3.9
3.9

>10 5
5 (10 1 )

10
48

48

98% 68%
30% 30% *

38 / 600kW
30% 0.8

380

95% 94%

E2E
1% 600kW
30% 100

1.2

12

/

55dB >75dB 2%  * 2% *
1.7

17

/

/

460.9

MI
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3.

PTC  MCU  

 2C  150kW  

950V  450V  

 6500 

800V

 SiC

800V

3-3 950V 450V 6500

450Vdc 2C 950Vdc 2C

A1 A1+3500

BMS A2 A2+300

A3 A3+2000

OBC+DCDC A4 A4+800

A5 A5-500

A6 A6+400

PTC DCDC A7 A7+20

\ A A+6520

* 75kWh 450V IGBT 950V SiC MOS
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4.

13

10

30

450V 950V

1)  

Pack
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2)  

450V Pack

950V

950V BMS

•

3 20~40

55

• BMS

BMS BMS

BMS

• AI

AI
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3)  

4

450V 950V

750~1500V

IEC60664-1/GB16935.1

MBN 20123 IEC 

60664-1 1000V 450V

4)  ASIL B

ISO 26262

2s 60V

1.03s ASIL B

5)  Class3

800V-1000V

EMC EMC Class 3

• 3D

/

4

• PCB
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5. SiC PTC

1)  1200V SiC 1700V

SiC

SiC MOSFET

Model 3 24

SiC MOSFET

EV SiC 2021

9 SiC 800V

SiC

800V

SiC MOS Cree

Rohm

Cree MOS 3

SiC MOS

650V 900V 1000V 1200V 1700V Cool

SiC MOS

650V 1200V 1700V Rohm

SiC MOS

650V 1200V 1700V

ST Onsemi SiC MOS

650V 1200V 1700V

1200V SiC MOS 1700V

 SiC MOS 

 SiC  SiC 

MOS  

5%

3-4 SiC 1200V/1700V

Cree 650V 1000V 1200V 1700V

650V 1200V 1700V

Rohm 650V 1200V 1700V

ST 650V 1200V 1700V

Onsemi 1200V

Fuji 1200V

SBD 1200V 1700V

3.3 1200V
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SiC

SiC

SiC

Clip

1200V SiC

800V

3-5 1200V SiC 2019

Powered
100A/1200V
Tjmax=175

2009

CREE
100A/1200V
Tjmax=175

2012

Microsemi
200A/1200V
Tjmax=175

2013

Rohm
300A/1200V
Tjmax=175

2015

CREE
325A/1200V
Tjmax=175

2016

Fuji
200A/1200V
Tjmax=200

2017

Mitsubishi
800A/1200V
Tjmax=200

2019

200A/1200V
Tjmax=175

2019

Wolfspeed
450A/1200V
Tjmax=175

2019

SiC IGBT

2 SiC

NEDC 3% 100kWh

3% 2-3kWh

2000

70kWh SiC

SiC 2023

2022-2023 SiC

1000V 1700V SiC MOS

2)  2C-4C 6C

0.5C-1.5C
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3.4 3.5 IGBT

600V
1200V

IGBT 600V
1200V

100Wh/kg

/

270Wh/kg 190Wh/kg

4C 8C

2500

10000

80%

2016

5C

2016

4C

2018 1.6C 2.2C

2.2C

260Wh/kg

2500 4C

250Wh/kg

6C

800V 500A 6C

0%-80% 8min 30%-80%

5min 6C 100

6C AiON V 2021

9

2018

2-3C

800V

350kW 5min

250km

2022 -2023

 800V

3)  800V PTC 900-1000V

PTC
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3.6 

2018

800V

27cc/8500rpm 34cc/8500rpm

500V

SUV

800V

34cc/8500rpm/800V 40cc/8500rpm/800V

34cc 40cc

8kW

15kW 970V

15kW

40cc/13500rpm 45cc/12000rpm 55cc/10000rpm

55cc

45cc/8500rpm/1000V A

45cc/12000rpm/1000V 2021 A 2022

450V 500V PTC

PTC

500V-750V 750V-900V 900V-1200V

PTC

PTC

600V 1200V

IGBT 600V 1200V

AI AI-EI 1 AI-EI 2
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3-6 1000V

400V 800V 1000V

1 PTC
   2.4mm

600V
   3.5mm

1500V
   4.0mm

1800V QGL 009-2018 
PTC

2
   

0.16mm
   

0.3mm
   

0.3mm

3
500V 1000V 1200V

4 600V 1200V 1440V

GB T 16935.1-
2008/IEC60664-

1/2007

5
PCBA/ /

3.13mm
3.2mm

12.82mm
6.3mm

43.44mm
8mm

6
1800VAC 2600VAC 3880VAC

7 IGBT

500V-750V 450V

750V 1500V

PTC

500V-750V

750V-1000V 1000V

>1800V

PTC 1000V

1000V 4C

250A 500A



27

2023-2025

6.

2020
GB/ 、 、 

202 GB/T 
18487.1  1

2021 C-SAE T/CSAE 178-2021

ChaoJi 1000V 1500V
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1)

 

 SiC
SiC

SiC SiC

1.  
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1000V

 

2.  
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1.

SOC

battery management system BMS

BMS

400V

800V

BMS

BMS

BMS BMS

2021

100

BMS

PACK

BMS BMS

BMS

SOC SOH SOP
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3 

2.

PWM

1 

2 
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3.  

500V

800V

500V 800V

2019 Taycan 800V

400V

800V

150kW

3000-4000

BYD E-GMP

400V 800V

IGBT

boost IGBT

4 

5 
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Boost 80kW



xiongying@chinaev100.org
zhangyushan1@huawei.com
zhiliang.yang@huawei.com


