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CoolSiC™JFET：固态配电的核心动力
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Traditional Circuit Breaker Types 传统低压电器主要类型

‒ ACB (Air Circuit Breaker)
ü Use compressed 

air to quench the 
arc; 

ü Nominal current > 
250A

‒ MCCB (Molded Case Circuit 
Breaker)
ü Nominal current > 

125A

‒ MCB (Miniature Circuit 
Breaker)
ü Nominal current < 

125A

‒ Relay
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Power distribution going smart 配电智能化
Smart circuit breakers integrate multiple functions into one single device

Smart circuit breakers integrate 
multiple functions into one single 
device

Encompasses a wide range of 
components adapted to specific 
system requirements

Compact, reliable, and cost-
effective solid-state solution

Prote
ct

Arc 
detect

Ac
t

Conne
ct

Measu
re

1 2 3 4 5
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These applications primarily require smart power distribution
固态配电的潜在应用场景——汽车、工业和计算

SSCBs, PDU Hotswap SSCBs, DC Breakers SSCBs, DC Breakers, Microgrid Sync

SSCBs, DC Breakers, Motor Soft Starters SSCBs, DC Breakers Battery Disconnect Unit (BDU), eFuse
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Solid-state circuit breakers 固态断路器 -- 直流微电网中每个节点的保护元件
A protection element for every node in a DC microgrid
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Handling short circuits in a DC grid is not an easy task
The only countermeasure: speed  快速关断是处理直流电网中短路的唯一应对措施

Required trip time < 300 µs, ideally << 10 µs

1
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Fault current of 800 VDC power distribution scheme 
DER Infeeds
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Due to the direct coupling of capacitive sources,
an enormous short circuit current is building
up at a very high rate of rise.

To successfully isolate the fault from the rest
of the grid only one feature helps: SPEED
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‒ Three major current ranges of SSCBs
‒ Main Breaker
‒ Feeder Breaker
‒ Branch Breaker

‒ The rollout of SSCB solutions always starts
from the Branch Level

‒ Combination of downstream EM solutions
(fuse, MCB, …) with upstream SSCB causes 
severe selectivity problems

‒ Fault isolation delay / i²t integral reduced by 
~ 3 orders of magnitude vs. EM solutions 

SSCBs within a full-scale distribution scheme 全配电架构中的固态断路器
A complete distribution scheme comprises three frame/ampacity sizes

Branch 
0 A – 100 A
tot = 1.5 µs

Feeder 
63 A – 400 A
tot = 3 µs

Main Breaker
400 A – 5 kA
tot = 5 µs

Loads

DER Infeeds

tot … fault isolation delay (Ipole >= IOCD)  (VDS > Vbus)

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6



8Copyright © Infineon Technologies AG 2026. All rights reserved.Public2026-06-29

Introducing JFET based solid-state circuit breaker demonstrator
基于JFET的固态断路器参考设计

Q-DPAK 
JFET
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings 
for supply, control and actuation 固态断路器系统解决方案，涵盖电源、控制和驱动产品
800VDC as reference

I / V /  - Sensing
(XENSIV™)

TLE4973/ TLE4975 Se
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g

Power Switch
IJCQ120RM23J1 * 2pcs in parallel 

* 2pcs bi-directional
LV MOS for Cascode JFET : 

ISCH54N04NM7V/BSC005N03LS5
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AC/DC & DC/DC
(CoolSET™)

IMBF170R1K0M1 +
ICE50xxD Su
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PGO 
Recommendation

MCU feature: Sampling, 
Protection Communication
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AC/DC & DC/DC
(CoolSET™)

Su
pp

ly
Power Switch

(CoolMOS™, CoolSiC™)

Clamping & Protection Solution 
w/ companion devices

Po
w

er
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ge
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em
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Security + Memory
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ISOFACE™
EXCELON™ F-RAM)
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings 
for supply, control and actuation 固态断路器系统解决方案，涵盖电源、控制和驱动产品
REF_SSCB_AC_DC_1PH_16A / REF_SSCB_AC_DC_1PH_SiC

Solid-state circuit breaker reference design user guide 
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Technologies for solid-state power distribution 固态配电解决方案
Key technology selection criteria

1

2

3

1. System integration

System in the box
Maximize efficiency

3. Robustness and reliability

15 years * 24/7 full load operation
Overload, overcurrent and UIS robustness

Most rugged and simple technology is preferred

2. Commercial viability

OEM feature integration 

Today Future

€ * mΩ

SiC
MOSFet

SiC
JFET
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MOSFET
Generation 1

MOSFET
Generation 2

Today

CoolSiC™ MOSFET Generation 2

JFET

2026 CoolSiC™ JFET

Ronhot
 x € FOM Scaling of 1200V / 750V SiC FET Technologies at Tj = 105°C Estimated number of power semiconductor required per pole for 32A SSCB

CoolSiC™ MOSFET Generation 1

Past

CoolSiC™ JFET: Price-Performance driven miniaturization

Ronhot
 x € FOM 
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Low RDS(on) per area Linear mode stability Avalanche ruggedness
‒ Example: inrush currents when powering 

a capacitive load with a voltage source
‒ Linear mode makes a JFET high-ohmic
‒ The resistance of a JFETs limits inrush

V

Switch with
current limitation

Capacitive
load

‒ Example: overvoltage when opening a 
circuit with an inductance

‒ The inductance will force an overvoltage
‒ The switch needs to cope with it.

V

Switch with
current limitation

Circuit
inductance

V

Switch with
current limitation

‒ The JFETs open and close a circuit.
‒ No switched-mode power supply 

“Conduct”
RDS(on) puzzle piece

“Connect”
Linear mode piece

“Disconnect”
Avalanche piece

CoolSiC™ JFET: Built for power distribution 
CoolSiC™ JFET：专为电力分配而设计
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Infineon’s new CoolSiC™ JFET 750 V / 1200 V discrete portfolio
英飞凌全新 CoolSiC™ JFET 750 V / 1200 V 分立器件产品组合

RDS (on,typ) 
[mΩ] 

Q-DPAK

75
0 

V

1.6 IJCQ75RM16J1

2.2 IJCQ75RM22J1

4.1 IJCQ75RM41J1

12
00

 V

2.3 IJCQ120RM23J1

2.6 IJCQ120RM26J1

5.0 IJCQ120RM50J1

6.1 IJCQ120RM61J1

Z=2.3 mm

Y=
21

 m
m

X=15.0 mm

Grooves 
between lead 
and die pad

BiC: Best-in-class
Disclaimer: RDS(on) values and part numbers are subject to finalization

BiC

BiC

New CoolSiC™ JFET technology achieving industry-
leading lowest RDS(on) per device

Infineon Competitor BiC Infineon Competitor BiC

RDS (on,typ) 

-2.8x -3.1x

750 V 1200 V

Hot Swap
Solid-state

Motor Starter
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System understanding is the solid basis for our solution path 固态参考设计
SSCB Proof-of-Concept (PoC), Technology driven miniaturization and CAPEX savings
REF_SSCB_AC_DC_1PH_16A / REF_SSCB_AC_DC_1PH_SiC/ JFET version incoming

*SSCB current rating based on 750V QDPAK @1.5mOhm RDS(on) 

Pushing application limits, reducing total cost of ownership (TCO)

32 A

CoolMOS™ CoolSiC™ MOSFET CoolSiC™ JFET

63 A*16 A
Highest ampacity

Smallest form factor

Incoming

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6



16Copyright © Infineon Technologies AG 2026. All rights reserved.Public2026-06-29

S2BD functional prototype
CoolSiC™ JFET Q-DPAK REF-SSBD800VDCJCQJ1

Voltage < 850 V DC Unipolar blocking

Current 800 A(*) DC Water cooling

Additional 
Features

• Voltage and current measurement
• Software defined trip characteristic
• Fast short circuit shut down
• Pre charger (optional)

Product 6 x IJCQ120RM23J1
RDS(on) 730 µΩ @ 25C Total resistance
Technology JFET 1200 V
Temperature -40 °C ... 85 °C Ambient
Dimensions 204 x 62 x 41 mm l x w x h
Connection 25 x 5 mm² Busbar – screw 

connection
(*) simulated, to be confirmed
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Hybrid vs. Solid-State Circuit Breakers
Hybrid implementations as bridge technology to full solid-state solutions
混合与固态断路器拓扑 - 混合固态是通往全固态解决方案的桥梁技术

 Hybrid Circuit Breaker Solid State Circuit Breaker 

Disconnector, slow 
(airgap)

Clamping device

Bypass switch

LV FETs for fast
commutation

Disconnector, fast

di/dt limiter

HV FETs

Disconnector, slow 
(airgap)

Clamping device

‒ Solid State implementations provide superior switching performance, however they cannot provide galvanic separation
‒ Most standards (IEC60947-10, UL489I) require a mechanical disconnector that provides

‒ The necessary airgap
‒ Zero leakage current
‒ Redundancy and diversity for the disconnection element

‒ The presence of a disconnector supports the optimization of the semiconductor switch
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Solid-state power distribution focus areas 固态配电重点关注领域

230 VAC 
400 VDC

System Voltage

Ampacity
16 A 32 A 63 A 100 A 150 A 560 A 5000 A1000 A

AI Server Data Center

800 VDC

Branch (power shelf) Feeder (rack level) Main

1500 VDC

Easy C

HybridPack HD

IHVGeneration n + 2
2028/29

Generation n + 1
2027/28

H-DPAKQ-DPAK
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16 A 32 A 63 A

230 VAC

400 VDC

480 VAC

800 VDC

16 A 32 A 63 A

CoolMOS™
 600 V

CoolSiC™ JFET
750 V

CoolSiC™ JFET
 1.2 kV

CoolSiC™
 2.0 kV

690 VAC

1200 VDC

110 VAC

TO-247
Q-DPAK

Solid-State circuit breakers focus areas 固态配电重点关注领域
Complementary discrete and power module portfolio 

System
Voltage

1500 VDC

 250 A

CoolSiC™
 1.2/1.4 kV 

Easy C/62 mm

CoolSiC™
2.0 kV 
62 mm

62 mmEasy C

1.5 kA

CoolSiC™
 1.2 kV 

HybridPack HD

IGBT
3.3 – 4.5 kV 

IHV

HybridPack HD IHV

H-DPAK

Current Current Current
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings 
for supply, control and actuation 固态断路器系统解决方案，涵盖电源、控制和驱动产品
800VDC as reference

I / V /  - Sensing
(XENSIV™)

TLE4973/ TLE4975 Se
ns

in
g

Power Switch
IJCQ120RM23J1 * 2pcs in parallel * 

2pcs bi-directional
LV MOS for Cascode JFET : 

ISCH54N04NM7V/BSC005N03LS5

Clamping & Protection Solution 
w/ companion devices

Po
w

er
 S

ta
ge

C
on

tro
l Gate-Drivers

 (EiceDRIVER™)
1ED3330MC12M(JFET)/

1EDN8550(Low voltage MOS) 

Security
 (OPTIGA™)

Se
cu

rit
y

M
em

or
y

Microcontroller + 
Connectivity +

Security + Memory
(PSoC™, XMC™ 

ISOFACE™
EXCELON™ F-RAM 

CY15B104Q)

µC
C

om
m

Software
and

Services

Sm
ar

tn
es

s

AC/DC & DC/DC
(CoolSET™)

IMBF170R1K0M1 +
ICE50xxD Su

pp
ly

PGO 
Recommendation

MCU feature: Sampling, 
Protection Communication

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6

PC
IM
 A
si
a 
Sh
en
zh
en
 2
02
6



21Copyright © Infineon Technologies AG 2026. All rights reserved.Public2026-06-29

AC/DC & DC/DC
(CoolSET™)

Su
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ly
Power Switch

(CoolMOS™, CoolSiC™)

Clamping & Protection Solution 
w/ companion devices
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings 
for supply, control and actuation 固态断路器系统解决方案，涵盖电源、控制和驱动产品
REF_SSCB_AC_DC_1PH_16A / REF_SSCB_AC_DC_1PH_SiC

Solid-state circuit breaker reference design user guide 
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https://www.infineon.com/cms/en/applications/industrial/high-voltage-solid-state-power-distribution/solid-state-circuit-breaker/#!?fileId=8ac78c8c8d2fe47b018d5f08d27637a1
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