DATA SHEET

HC024N120F6R

1200V N-Channel SiC MOSFET

= 45 5 /Product features

) Kelvin source configuration

FHRCFIRELE
® Low specific on-resistance
RS@EME
[ ) Fast switching speed
R YRR

®  Controllable dv/dt for optimized EMI/
iR (dv/dt), BTSKBEMILLRE

®  (QV turn-off Vs for simple gate driving
OVRETHhRE &, EitkIxa)

®  100% UIS Tested
100% UISilizt

[ Easy to parallel

T B

r‘ F$ig/Applications

UPS (Uninterruptible Power Supplies)
TNiE#reRRE (UPS)
®  Switch Mode Power Supplies (SMPS)
FREA BT
®  Solar string inverter and solar optimizer
RPBABEEE A TaR. KA
® EV Charger
B RE B
) Motor Drives

ALK S

X5 %$t/Key Performance Parameters

EBARISE SR

HIMINGWAY

TAB TAB

1234567 7654324

Drain

Gate
pin 1

Driver Source
pin 2

Source
pin 3-7

Parameter Value Unit
Vbss 1200 \Y
Rbs(on), typ 24 mQ
Iom 200 A
Type/ESS Package/#f 3% Marking/$riR Packaging method/g13E 775
HC024N120F6R TO263-7L HC024N120R Tape and Reel/&H 4
7 A > /\_.
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1200V N-Channel SiC MOSFET
HC024N120F6R

1. Maximum ratings at Tj= 25°C, unless otherwise specified.

B A KA E (B 2iAT= 25°Cia 4 B
Table1 Maximum ratings/F KFiE{E

Parameter Symbol Test conditions Value Unit
S8 FS it &4 =] Bfr
Drain-source voltage R
FEAR-EARE R Vbss T;225°C 1200 v
Drain current’ | Tc=25°C,Ves=18V 104.2 A
N 3 N D
ELRIRE A Tc=100°C,Vos=18V 73.7
Peak drain current?

R N S o
I RAR Iom Ti<175°C 200 A
Continuous diode current! Cnpo _
S AR Is Tc=25°C,Vgs=-4V 81.7 A
Peak diode current? e _
I AR E IR Isw Tc=25°C Ves=-4V 200 | A
Maximum gate source voltage
R & K B Vesmax 12~24 1V
Recommend gate source voltage
?Eﬁﬁ’{l’fﬂﬂfﬁ EE,}_'T'L VGS.Op '4 1 8 V
Avalanche energy, single pulse _ _ _
BRECh SRR Ens Ias=20A,Vop=100V,L=1mH 200 mJ
Power dissipation’ P Tc=25°C 625 W
& 537 tot
BFREHIE Tc=100°C 313
1. Limited by Tj(max)/5 R T & K455
2. Pulse width tp limited by Tjmax /BXFEZRF R AR
7 i S| /\_.
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1200V N-Channel SiC MOSFET
HC024N120F6R

2. Thermal characteristics

Rt

Table 2 Thermal characteristics/#vi514E

Parameter Symbol Test conditions Value/g Unit
Storage Temperature

ﬁﬁﬁ;‘ég P Tstg -55 175 °C
Operating junction Temperature o
Ip{,ﬁ%ﬂg J P T, .55 175 c
Thermal resistance, junction-case )

P Ring-c) 0.24 K/W
Thermal resistance, junction-ambient

ZE-INEME : Rin(-a) 40 KW
Soldering temperature, reflow solderin

CE=) J§9 @%E Tsold reflow MSL1 260 °C
72 A > /\_.
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1200V N-Channel SiC MOSFET

HC024N120F6R

3. Electrical characteristics at T= 25°C, unless otherwise specified.

B S5 st 25cr e A0
Table 3 Static characteristics/E 754514

Parameter Symbol Test conditions Value/f Ugt
S¥ s Wi & Min. | Typ. | Max. |
Drain-source breakdown voltage
BB 2 9 V@erpss | 1b=100uA,Ves=0V 1200 Vv
T=25°C 1.9 26 3.5
Gate threshold voltage J
N : V Ip=20mA,Vps=V, \Y
AT B {E R E st P pemres T=175°C 1.9
I0=40A,Vss©on)=15V Ti=25°C 30
Drain-source on-state resistance
S=am s < Rbs(on) T;=25°C 24 40 mQ
AR RAR S B I Io=40A,Vas(on=18V :
T=175°C 48
Zero gate voltage drain current T=25°C 0.2 | 50
. | Vps=1200V,Ves=0V A
e R GHRE S R °° T=175°C 2 "
Gate to source Leakage current | Vbs=0V,Ves=24V,Tj=25°C 100 A
N 5 N ~. GSSs
IR-EAR R BRI Vps=0V,Vas=-12V,Tj=25°C 100
Forward transconductance
fs Ip=40A,Vbs=20V 27 S
ERES ?
Integrated gate resistor
. Re f=1MHz 0.8 Q
IR IR B BE
7 i S| /\_.
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1200V N-Channel SiC MOSFET

HC024N120F6R |
Table4 Dynamic characteristics/Zh754%14%
Parameter Symbol Test conditions Value/{# Unit
BH #e T 4% 14 Min. | Typ. | Max. | 2
Total gate charge
R Qoo 11
Gate source charge VIiD=800V,
*ﬂﬂ_;}:ﬁ*&%ﬁ Qs Ib=40A, 63 nC
- Ves=-4/18V
Gate-drain charge
- AR e T Qep 21
Input capacitance ‘
BWARR Ciss 3305
Output capacitance Vos=1000V,
?ﬁéljl.’:lj EE"'E' Coss VG8=0V, 139 pF
f=1MHz
Reverse transfer capacitance c 12
RiEfEmBEE i
Coss stored energy
P Y Eoss Calculated based on Coss 69.5 pd
Turn-On Delay Time ¢ 14
FF B EER i) alon
Rise time
EFESjE] b 27
ns
Turn-Off Delay Time ¢ Vpp=800V, 43
% I FER A 18] 901 15=40A,
Ves=-4/18V,
Turn-Off Fall Time ) Ra(exty=3.6Q, 50
TR E) ‘ L=330uH
Turn-on switch loss
BORTTIBARFE Eon 260
pd
Turn-off switch loss
R B Eo 156
Table 5 Reverse diode characteristics/{& — % & I @454
Parameter Symbol | Test conditions Value/g Unit
BH He | WikEH Min. | Typ. | max. |
Is=20A,Ves=0V,T;=25°C 3.1
Drain-source reverse voltage _ _ oo
kAR TF (R B Vs Is=20A,Ves=-4V,T;=25°C 49 \Y,
Is=20A,Ves=-4V,T=175°C 43
MOSFET forwarii_rec\overy time . 334 ns
MOSFET IF 5Pk & ki 8]
Vps=400V,
MOSFET forward recovery charge Q 129 nC
MOSFETE ()i Z 875 " 1s=40A,
-dis/dt=500A/ps
MOSFET peak forward recovery current | 6.9 A
MOSFET [ iR B % " .
7 i S| /\_.
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1200V N-Channel SiC MOSFET Ml
HC024N120F6R |

4. Electrical characteristics diagrams

BHSREER

Power dissipation/3E&Th& Continuous Drain Current ;&4 RHE 558
Piot=f(Tc) los=f(Tc); Ves=18V
700 120
Piot Ips(oc)
W) 600 (A)

100
\ AN
500 A \
80 AN
N
400 N
\ 60

300 N\
\ 40 \
200 \ \
20

100
0 0
50 25 0 25 50 75 100 125 150 175 50 25 0 25 50 75 100 125 150 175
Te(°C) Tc(°C)
Typ Output Characteristic/gi &4y H 4514 Typ Output Characteristic/si &4 H 4514
los=f(Vbs); Tc=-55°C los=f(Vbs); Tc=25°C

160

160
Vee=20V Ve=20V
los 18V / // / los 18V //
(A) 140 15V / g (A) 140 15y
12V y / ) / 12V \
100 / / 100

//
7

N

N
\

80

/
40 //// 1 40
o ) Ny /4

AL SHA RAT 6/ 12
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1200V N-Channel SiC MOSFET

HC024N120F6R

Typ output characteristic/gi B4y H 4514
Ios=f(Vbs); Tc=175°C

Typ.drain-source on-state resistance/stE GRS B FH
Ros(on)=f(Ips); Ves=18V

160 o0y 100
IDS 18V RDS(on) 90
(A) 140 15V / (mQ)
12V / / 80 /
120 =~ J
~ 70
/ / S T=175°C
100 %/ - 60 ,/
"
80 / / 50 ——
// 40 moe
60 A
//
/ 30 ____.-———--""/ T=25°C
40 —_— | N
20
20 10
0 0
0 2 4 6 8 10 12 0 20 40 60 80 100 120 140 160
Vps (V) Ips (A)
Drain-source on-state resistance/iF;E S& § [H Typ Transfer characteristics/{&5 4514
Rps(on)=f(T;); los=40A los=f(Vgs); Vps=20V
60 160
\
Ros(on) los (1)T,=175°C /V/
(mQ) _ (A) 140 —(2)T;=25°C /
(3)T,=-55°C // /
/‘/// 120
40 v ge=15v ’// / / /
~ //// 100 / /
~ 5 4 /
30 \ /// 80 / /
VGS=18V (”w / /
| . (2)
| 60 )
20 fy =20v 7Q /
40
10 /
0 0 —
50 25 0 25 50 75 100 125 150 175 0 3 6 9 12 15
T, (°C) Vgs (V)
72 A > /\_.
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1200V N-Channel SiC MOSFET
HC024N120F6R

Ll

Typ.reverse drain current characteristics/#1 8 — ff & 4514
Isp=f(Vsp); Tc=-55°C

Typ.reverse drain current characteristics/#1 8 — ff E 4514
Isp=f(Vsp); Tc=25°C

e e mN S]]
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Typ.reverse drain current characteristics/#1 8 — ff E4514E
Isp=f(Vsp); Tc=175°C

Typ.Gate threshold voltage/| 14k S {E B [E &in 45 14
Vesth=f(Tj);Ib=12mA,Vps=Vgs

160
/1
(A) 140 / (V)
SR 4
| Vgs= 18V / ///
100 15V / / 7 / 3 \\\
10V y, / ~
80 5V / / —_
60 / / / 2 E—
/) N ]
40 // 7/
1
20 // ////A ov
0 /// v 0
0 2 4 6 8 10 50 25 0 25 50 75 100 125 150 175
Vgp (V) T, (°C)
ZRIEEME S BEFERAR 8/12 Rev.G1.0
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1200V N-Channel SiC MOSFET
HC024N120F6R

Typ.gate charge/$ ! [ J4% B
Ves=f(Qg); Ips=40A,lcs=0.1mA,Vps=800V

Typ.Coss stored energy/#EICoss T 6L B
Eoss=f(Vbs)

20

V)

16 /
12 /

80

EOSS
W) 70

60 /
50

30 /
20 /

o/ d
/ 10 / /
-4 0
0 20 40 60 80 100 120 140 160 180 0 200 400 600 800 1000
Qg (nC) Vps (V)
Typ. capacitances/dL&! 61 20454 Forward bias safe operating area/Z4 T {EX
C=f(Vps); Ves=0V Io=f(Vbs); Tc=25°C,D=0
10000 1000
c NE |
Viss DS
(pF) (A)
1000 f\ 100 L_mited by Rosco | NN
\\\ \\\\ : \\\\ w\
\ Coss| I \\\ h\\ \\\ N
/
100 § 10 / NN
‘\\ N i
\< BN 100ps
c \\ N ‘
— rss N |
10 1 U 1ms
1QOms
1 0.1 ‘
0 200 400 600 800 1000 0.1 1 10 100 1000
Vs (V) Vps (V)
7 E i S| AS=
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1200V N-Channel SiC MOSFET
HC024N120F6R

Typ. Switching Losses vs current /517S#iE-8 s
E=f(Ib); Ves=-4/18V,Rc=3.6Q,Vop=800V, Tj=25°C

Typ. Switching losses vs temperature/z) 75 FE-45 54514
E=f(T});Vos=-4/18V,Rc=3.6Q,Voo=800V, Ir=40A

500
E
(uJ) Eroul |
400 //
/ Egn—
300 /1/ //
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200 - /
.~ L
T
/
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e et
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Typ.Switching losses vs resistance/z 7SR $E-1 12k & PR 4F 1
E=f(Rc); Vos=-4/18V, Vpp=800V,lo=40A,Tj=25°C

Typ.Switching times vs resistance/FF 3¢k ja]- 14% 88 PR 414
t=Ff(Ro);Ves=-4/18V,Vpp=800V,Io=40A, Tj=25°C

1200 200 =
off)
E ETo'al t / 0
(1J) / (ns) /
1000 / 160 /
/ /
L/ /
800 // /
// E, 120 /, =
f
600 / pd
/ / / pd
/ P y
~ 80 —
400 Eq
P - ff —/// —
> — 40 / |
200 L1 — /L —
e Tyion)
e
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Reexty (Q) Reext (Q)
72 A > /\_.
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1200V N-Channel SiC MOSFET
HC024N120F6R

5. Package outline

H RN

Figure 1. Outline TO263-7L, dimensions in mm/TO263-7L5MEZR < (ZEX)

E
E1 Al
] -
l 0' =
XA 1.0x45°¢—]
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1] TR
i I ° E5
[ L1 5 ,_\f &
1 AW \ r— I =
b2 My =
| [|All|a _
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7x b | Le | -
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TOP VIEW SIDE VIEW(Right) BOTTOM VIEW
5°i‘2°
T /
/
) ) 2\\\\‘ °
/
2L // FLTE
P
SIDE VIEW(Front) SECTION:A-A
DIM
SYMBOL MIN. NOM. MAX. SYMBOL MIN. NOM. MAX.
A 4.30 4.43 4.56 E 10.08 10.18 10.28
A1 1.20 1.30 1.40 E1 6.50 7.00 7.50
A2 245 2.60 2.75 E5 8.20 8.30 8.40
A3 0.00 0.13 0.25 H 15.00 15.50 16.00
b 0.54 0.64 0.74 H1 3.31 3.61 3.91
b1 0.50 0.60 0.70 H2 0.98 1.20 1.42
b2 0.00 — 0.15 H3 5.65 REF.
c 0.49 0.54 0.64 L 1.90 2.20 2.50
c1 0.45 0.50 0.60 L4 0.25 BSC.
D 8.93 9.08 9.23 1.40 1.50 1.60
D4 7.55 7.65 7.75 e 0° 3° 7°
e 1.27 BSC. o1 3° 5° 7°
e2 3° 5° 7°
e3 3° 5° 7°
NOTES/3*:
DIMENSIONING AND TOLERANCING PER ASME Y14.5-1994/R~T¥r3x 5/A =898 ASME Y14.5-1994 #RAE
ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREE/ET R~ AL HEX, i HRERMHE
SURFACE ROUGHNESS: 0.8-1.2/% FEiBk&E: 0.8 & 1.2
ZRENAMCE S HA R AT 111712 Rev.G1.0
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1200V N-Channel SiC MOSFET
HC024N120F6R

6. Revision history
Table 6 Date and version number/HEi 5k A S

Date H #f Revision i 4 ChangesEX A A
2025-09-15 Rev.G1.0 Target Datasheet (B#riltg+)

7. Matters needing attention
Appendix 1.

[Data and Design Guidance]

The information provided herein, including typical values and
application examples, serves as technical guidance only and
should not be construed as a formal guarantee of product
characteristics. This documentation is intended for qualified
engineering personnel, who bear the ultimate responsibility
for evaluating the product’s suitability for their specific
application and compliance with all industry standards.

[Copyright and Revision Management]

We reserve all rights to the intellectual property contained
within this document, and unauthorized reproduction is
prohibited. For the sake of continuous improvement, the
content is subject to change without prior notice. Designers
are obligated to consult and use the latest revision of this
datasheet to ensure optimal performance and accuracy in
their final product.

[Application Safety and Intellectual Property]

Our product supply does not confer any license or right
under any third-party intellectual property. Customers are
fully responsible for the patent clearance and functional
safety of their end application. Furthermore, this product is
not intended for use in life-critical or high-risk systems (such
as Class Il medical devices or aerospace control) unless
explicitly approved by us through a dedicated high-reliability
agreement.

http://www.hmwsemi.com/

ZRIEHME SEFRAT
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