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Application of a wide gap power semiconductor (SiC MOS-FET) to low-voltage
direct-current interruption has been researched to propose a model low-voltage DC circuit breaker
that functions limitation and interruption of the DC and to devise the circuit configuration in the
model circuit breaker.

One of the proposed circuit breaker has two units: a current limitation unit composed of a
semiconductor and a resistor and a current breaking unit composed of a semiconductor. Transient
current and voltage across the power semiconductor were shown during the current breaking process
with the model circuit breaker. In addition, P/N junction temperature rise during the current
breaking process was also evaluated, based on Cauer thermal circuit constructed in this research. As

other of the current breaking way, a method was devised to transform from the DC into a damping
oscillating current method. The circuit configuration that achieves this transformation method was
furthermore shown.
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Fig. 1 Circuit diagram of model LV DC circuit breaker
constructed of power semiconductor.
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Fig.2 Cauer-type equivalent thermal circuit
considering structure of MOSFET
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Fig. 3 Direct current interrupting process (Model circuit
breaker functions DC limitation by resistor).

FET-C high resistance transition FET-T high resistance transition

Current [A]

1
Time [ms]
(a) Source side current ig

WIS < L TH2000 A 5 600f AR
ThHIEEFLMILT 2 400f 7 AL W -
W35, = 200 N i

Fig. 4(a) 37 X 512, 0 TJ' = 3
]\71:1 QTIX , J}E&ﬁ%ﬁ ﬁéﬁ#% (b) FET-C dlrr;fl—[sr:)llsl]rcc voltage

0 ms 225, DC LA EIR B

1.50 kllz o= iE#ER  Fig. 4 Direct current interrupting process (Model circuit
(B &% 1.70 ms) |2 254k breaker is equipped with damping oscillation).

L, FRyEEW == MiH

Z BT MOSFET 12k » T



2.6 ms TRECHEM 4 2 T & 7o, £=8 QTIEL, BEEIRBENEI ORFEENT 0. 30 ms (ZHELHE L,
2.4 ms CHWTE~, Rl BLTV8 QOWFN TS, PNESHORE FRITHN3IKTHS
EHEETE T, LL, R=15 QIZEDT-RMTIE, ol = NZEIF 5 MOSFET @ K LA
V=Y — AL 0 ms THI 910 V OIEPEEEAS, Fig. 4(b) 1T 7 L H1Z, 54 L, MOSFET
DINEEZBZTLEY ZBbholz, LER-T, EMSAREE LT, RE 1 HDHWT
8 QIZRRET AU, SiC-MOSFET OFEEFFAE - IBEFTFAMAEB x5 Z L7 <, BitER T
HZEEHLNITE I, SAMWMRE EFATIE, WINOBRIETYH, 903 KRRE
Thd LW il L 257,



10 0

SiC-MOSFET 2020
2 B4-8
DOl
SiC-MOSFET 2020
/ SP-20-8
DOl
SiC-MOSFET 2021
3 6-040
DOl
SiC-MOSFET Cauer 2021
DC
/ SP-21-015

DOl




DC Application of Wide- 2021
Bandgap Power Semiconductor to Low-Voltage Direct Current Interruption: Current Breaking and
Thermal Behavior
https://www. iee.jp/pes/webseminar_20210422/ -
DOl
SiC-MOSFET —PN — 2021
2021 ( 39 ) 1-13
DOl
SiC-MOSFET 2021
3 B3-1
DOl
SiC-MOSFET PN 2022
4 6-054
DOl




SiC-MOSFET DC 2022
4 D6-2
DOl
SiC-MOSFET DC 2023
5 6-057
DOl
10
SiC-MOSFET
/
2020
SiC-MOSFET
2

2020




DC

16

2020
SiC-MOSFET

3
2021
SiC-MOSFET Cauer DC

/ /
2021
SiC-MOSFET
3

2021




SiC-MOSFET

PN

2021 ( 39 )

2021

SiC-MOSFET DC

2022

SiC-MOSFET PN

2022

SiC-MOSFET DC

2023







