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Traditional Circuit Breaker Types €S {KE B F BT

— ACB (Air Circuit Breaker)
v" Use compressed
air to quench the
arc;
v" Nominal current >
250A
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— MCCB (Molded Case Circuit — MCB (Miniature Circuit

Breaker) Breaker)

v Nominal current >
125A

Copyright © Infineon Technologies AG 2026. All rights reserved.

v Nominal current <

125A

— Relay
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Power distribution going smart B sE% fgfk

Smatrt circuit breakers integrate multiple functions into one single device

w =
Measu Conne Ac
re ct t

Encontpasses a wide range of Compact, reliable, and cost-
effective solid -state solution

conmponents adapted to specific

Smart circuit breakers integrate
multiple functions into one single
systeéin requirements

device
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SSCBs;"DC Breakers, Motor Soft Starters
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SSCBs, DC Breakers
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These applications primarily require smart power distribution (imneon

Battery Disconnect Unit (BDU), eFuse




Solid-state circuit breakers EZAMiger - EMMENFPFEFNTINERP TH (iﬁneon

A protection element for every node in a DC microgrid

MVAC ATS or STS e LvDC -
B e L ) ol mmel

| - SSCB +400 or 800 VDC

— ol

Genset @l V ) .-"L'-. 2
AC line DC line A ) — D
HVAC A

GO | BH—™

Liquid ~ UPS
Cooling (distributed)

D) | pl— s

UPS
(central)

i |

Fuel-Cell
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Handling short circuits in a DC grid is not an easy task (iﬁneon
The only countermeasure: speed ﬂﬁ* %%&bﬁ.ilﬁ)ﬁ%pﬂ FFE%H’Q"E—ENEE

DER Infeeds l
l l Fault current of 800 V. power distribution scheme
1,000,000
100,000 //
o Due to the direct coupling of capacitive sources,
an enormous short circuit current is building 10,000

up at a very high rate of rise.

1,000

i(t) in A

To successfully isolate the fault from the rest
of the grid only one feature helps: SPEED 100
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Required trip time < 300 ys, ideally << 10 ps
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SSCBs within a full-scale distribution scheme 4t B2 {35 §) B S KR ES (iﬁneon

A complete distribution scheme comprises three frame/ampacity sizes

DER Infeeds l l l 3 : ; A, O
A @ @ @ Solid-state circuit breaker
Main Breaker v i:@ ok
AN \ \ A\ 400 A — 5 kA 5
¥ b3 Tiot = D US vl &%é- —=1
i /I-x——©— # FoAy .
oess EE €3
Feeder
63A—-400 A Feeder
S
Branch
v N 0OA-100A
':\ -E\ Tot = 1 HS Branch

load1l.l <€—4
load 1.2 €«——

Load x.2 4 _—
<«

load1.n <«
Load x.1 <
Load x.n <

Loads

Tyt ... fault isolation delay (l,ge >= locp) 2 (Vos > Vius)
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Introducing JFET based solid-state circuit breaker demonstrator iﬁneon
ETJFETHESMEERSERIT

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



Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings ,—

for supply, control and actuation ESMEERRAEMRE R , BERK, BREMNEZ =m0 (Infineon

800VDC as reference

MCU feature: Sampling,
Protection Communication

Microcontroller +
Connectivity +
Security + Memory
(PSoC™ XMC™

C
Comm
Memory

=2
ISOFACE™
EXCELON™ F-RAM
CY15B104Q)
(7))
wn
GCJ Software
+ and
® )
c Services
(0))
2
5 Security
8 (OPTIGA™)
()]
PGO

Recemmendation
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AC/DC & DC/DC .
(CoOISET™) P 1/ \(l )é é}N-SSIS?Ms)mg
IMBF170R1KOM1+ X
ICE50xxD | TLE4973/TLE4975
| =
L I = i
- | (
Display 1)L — < | A
| <
CAN —|T : ‘
RS485 —:Jl— —> < l 5
Field bus ST ' r':'F— '
SEEIG; > f : II__E';.f Clamping & Protection Solution
Data Logging > D> _— ‘l_ — _S\ w/ companion devices
i
X
o

1ED3

1EDN8550(Low voltage MOS)

N Power Switch
IJCQ120RM23J1 * 2pcs in parallel
* 2pcs bi-directional
LV MOS for Cascode JFET :

Power Stage

Gate-Drivers
(EiceDRIVER")

330MC12M(JFET)/

ISCH54N04NM7V/BSCO005N0O3LS5
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings ,—

for supply, control and actuation ESMEERRAEMRE R , BERK, BREMNEZ =m0 Infineon
REF SSCB_AC DC 1PH 16A /REF SSCB AC DC 1PH_SiC

AC/DC & DC/DC 1/V /9 - Sensing

Microcontroller + (CoolSET™) (XENSIV™)
Connectivity +
Security + Memory
(PSOC™, XMC™
ISOFACE™
EXCELON™ F-RAM)

Comm
Memory
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L Software
= and
® : Clamping & Protection Solution |
= Services : :
w/ companion devices =)
) Ly
w
o
- Power Switch %
'§ Security (CoolMOS™, CoolSiC™) o
(@) ™
o (OPTIGA™)
)]

Gate-Drivers
(EiceDRIVER™)
Solid-state circuit breaker reference design user quide
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https://www.infineon.com/cms/en/applications/industrial/high-voltage-solid-state-power-distribution/solid-state-circuit-breaker/#!?fileId=8ac78c8c8d2fe47b018d5f08d27637a1

Technologies for solid-state power distribution EZAE B R R T

Key technology selection criteria

1. System integration 2. Commercial viability

|/
System in the box m OEM feature integration

Ma

é%%%%%%%%@%%% é%%%%%%%%%é%%

Future
SiC SiC

- MOSFet JFET

gDrain I Drain

3. Robustness and reliability

!" _iﬁ 15 years * 24/7 full load operation

w =  Overload, overcurrent and UIS robustness

Most rugged and simple technology is preferred
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infineon
CoolSiC™ JFET: Price-Performance driven miniaturization &—/

Ron; . x € FOM
MOSFET

Generation 1 ]

MOSFET
Generation 2

CoolSiC™ MOSFET Generation 1

JFET

Past Today 2026 CoolSiC™ JFET
Ron,;,,; x € FOM Scaling of 1200V / 750V SiC FET Technologies at Tj = 105°C Estimated number of power semiconductor required per pole for 32A SSCB
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CoolSiC™ JFET: Built for power distribution
CoolSiC™ JFET : T RSB NS E MR

Infineon

i

“Conduct”
Rbs(on) PUzZle piece

Connect”™

Linear mode piece

“Disconnect”/‘,

Avalanche piece

Low Rps(on) PEr area

Linear mode stability

— The JFETs open and close a circuit.

— No switched-mode power supply

Switch with
current limitation

2026-06-29 Public

— 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

Switch with Capacitive
current limitation load

---------------------------

_/
1I
Il
—
L

I

___________
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Avalanche ruggedness

— Example: overvoltage when opening a
circuit with an inductance

— The inductance will force an overvoltage

— The switch needs to cope with it.

Circuit Switch with
inductance current limitation

O L]
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Infineon’s new CoolSiC™ JFET 750 V / 1200 V discrete portfolio @ (iﬁneon
T FELSH CoolSIC™ JFET 750V /1200 V 4 I 884 m4A 4

Power Distribution

New CoolSiC™ JFET technology achieving industry-
leading lowest Rpgon) per device

RDS (on,typ)

[mQ]
750 V Ros (enye) 1200 V
1.6 IJCQ75RNI16J1 BiC
ch) 2.2 IJCQ75RM22J1
= 4.1 IJCQ75RM41J1
2.3 iJCQ120RM23J1 BiC
= 2.6 1JCQ120RM26J1 . .
8 5.0 IJCQ120RM50J1 Infineon Competitor BiC Infineon Competitor BiC
6.1 IJCQ120RM61J1
_x LLLLl Grooves
= E[HEJ : : “an i pad. szamn
N = m JAE i
, TTTTT
$SCB disr?;ergct Mso(t)::j Sstt:tir eFuses and S5R Hot Swap

BiC: Best-in-class
Disclaimer: Ry (o) Values and part numbers are subject to finalization

2026-06-29 Public Copyright © Infineon Technologies AG 2026. All rights reserved. 14



- - - - . I * A3 A3 ./.
System understanding is the solid basis for our solution path EZ5&%i%it (infineon

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

CoolMOS™ CoolSiC™ MOSFET CoolSiC™ JFET

Highest ampacity
Smallest form factor

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

*SSCB current rating based on 750V QDPAK @1.5mOhm Rpgon)
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S2BD functional prototype =) Cinfineon
CoolSiC™ JFET Q-DPAK REF-SSBD800VDCJCQJ1 @ &-/

Voltage <850V DC Unipolar blocking
Current 800 AODC Water cooling

Additional * \oltage and current measurement
Features » Software defined trip characteristic
* Fast short circuit shut down

* Pre charger (optional)

6 x IJCQ120RM23J1

730 uQ @ 25C Total resistance
JFET 1200 V
-40°C ...85°C Ambient
204 x 62 x 41 mm I xw Xxh
(oo [TV I 25 X 5 mm? Busbar — screw
connection

() simulated, to be confirmed

/'
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Hybrid vs. Solid-State Circuit Breakers & Cinfineon

Hybrid implementations as bridge technology to full solid-state solutions

BEEEASNEERI - BERESRBEELESRBRG RFREAR

Hybrid Circuit Breaker Solid State-Gircuit Breaker

Clamping device

Disconnector, slow Vl/ _ Disconnector, slow Clamping device
. Bypass switch . /
(airgap) % N (airgap) \ V1
N =
N A R/ S1 <
1 g1 | TL1 _|_,_T1.2 E—r ‘ =
' 2.1 T2.2

A
di/dt limiter / rQEp s 2y i F
—\ LV FETs for fast HV FETs

commutation

Disconnector, fast

— 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

System Voltage Branch (power shelf)  Feeder (rack level)

I—o 1500 Vpe ]

Generation n + 2
2028/29

I—o 800 Voo

Generation n + 1 -
2027/28
o8 _ &
Q-DPAK N
230 Ve H-DPAK
400 Vpe |
l — —_— —_— —_— —_— —_— —_— —_— —_— —_— _— _— —_— — —_—
16 A 32A 63A 100A 150A 560 A

G I B A4 Cinfineon

Main Al Server Data Center

Ampacity
1000 A 5000 A
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Solid-State circuit breakers focus areas EZAN &£E S <M (iﬁneon

Complementary discrete and power module portfolio

System

Voltage
1500 Ve IGBT

iC™ 3.3-4.5kV - -
CoolSIC™ CC;OBSIL?/ - Q-DPAK H-DPAK -

1200 Ve 2.0 kv el

690 Vac

CoolSiC™ JFET ?023'13'40;(”/ Coflzsif\;/m
800 V PN Easy C/62 mm HybridPack HD
o Easy C 62 mm
480 Vg 16 A 32A 63 A 250 A 1.5 kA
CoolMOS™ CoolSiC™ JFET
400 Vpc 600 V 750 V
230 Ve
HybridPack HD IHV
110 Ve
Current

19
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings ,—

for supply, control and actuation ESMEERRAEMRE R , BERK, BREMNEZ =m0 (Infineon

800VDC as reference

MCU feature: Sampling,
Protection Communication

Microcontroller +
Connectivity +
Security + Memory
(PSoC™ XMC™

C
Comm
Memory

=2
ISOFACE™
EXCELON™ F-RAM
CY15B104Q)
(7))
wn
GCJ Software
+ and
® )
c Services
(0))
2
5 Security
8 (OPTIGA™)
()]
PGO

Recemmendation
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AC/DC & DC/DC .
(CoOISET™) P 1/ \(l )é é}N-SSIS?Ms)mg
IMBF170R1KOM1+ X
ICE50xxD | TLE4973/TLE4975
| =
L I = i
- | (
Display 1)L — < | A
| <
CAN —|T : ‘
RS485 —:Jl— —> < l 5
Field bus ST ' r':'F— '
SEEIG; > f : II__E';.f Clamping & Protection Solution
Data Logging > D> _— ‘l_ — _S\ w/ companion devices
i
X
o

1ED3

1EDN8550(Low voltage MOS)

N’ Power Switch
IJCQ120RM23J1 * 2pcs in parallel *
2pcs bi-directional
LV MOS for Cascode JFET :
ISCH54N04NM7V/BSCO005N03LS5

Power Stage

Gate-Drivers
(EiceDRIVER")

330MC12M(JFET)/
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Solid-State Circuit Breakers from a System Perspective -- Wide range of product offerings ,—

for supply, control and actuation ESMEERRAEMRE R , BERK, BREMNEZ =m0 Infineon
REF SSCB_AC DC 1PH 16A /REF SSCB AC DC 1PH_SiC

AC/DC & DC/DC 1/V /9 - Sensing

Microcontroller + (CoolSET™) (XENSIV™)
Connectivity +
Security + Memory
(PSOC™, XMC™
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Gate-Drivers
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Solid-state circuit breaker reference design user quide
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