DATA SHEET

HC020NO65R4R

650V N-Channel SiC MOSFET

= 45 5 /Product features

) Kelvin source configuration

FHRBERECE

® Low specific on-resistance
RS@EME

®  Optimized dynamic performance
A NS 8E

® Robust gate design
MR

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

®  100% UIS Tested
100% UISilizt

[ Easy to parallel

T B

r‘ F$ig/Applications

UPS & Energy storage system
AR (UPS) Fofkse R4t

®  PC/server/telecom power supplies
THEARS R BERIR

[ ) Battery formation instrument
B R &

[ PV MPPT and inverters
HRERRINERIEERST LR

® EV Charger
BB

[ Motor Drives

EBALBK ]
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Parameter Value Unit
Vbss 650 \%
Rbs(on),typ 20 mQ
lom 264 A
Type/El= Package/#f 3 Marking/#xi2 Packaging method/£33 755
HCO020N065R4R TO247-4L(HC) HCO020N065R Tube/E %
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650V N-Channel SiC MOSFET
HC020N065R4R

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
SEAR-JEAR R Vbss Ti225°C 650 Vv
Drain current’ | Tc=25°C,Ves=18V 132 A
N 3 N D
SELRRAR A Tc=100°C Ves=18V 93
Peak drain current?

R N S o
I RAR lom Ti£175°C 264 A
Continuous diode current! Cnpo _
S AR Is Tc=25°C Ves=-4V 89 A
Peak diode current? e _
18 — A& Ism Tc=25°C,Vgs=-4V 264 A
Maximum gate source voltage
R & K B Vesmax -10~22 | V
Recommend gate source voltage
?Eﬁﬁ’{l’fﬂﬂfﬁ EE,}_'T'L VGS.Op -4 1 8 V
Avalanche energy, single pulse _ _ _
BRECh SRR Ens Ias=23.6A,Vop=100V,L=1mH 278 mJ
Power dissipation’ P Tc=25°C 500 W
& 537 tot
BFREHIE Tc=100°C 250
Mounting torque M3 and M3.5 screw
ZEASE Me M32§%M3.55] 06 | Nm
1. Limited by Tj(max)/ SR F R KR
2. Pulse width tp limited by Tjmax /BXFEZRF R AR
7 i S| /\_.
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650V N-Channel SiC MOSFET
HC020N065R4R

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 )

TR Ringc) 0.3 K/W
Thermal resistance, junction-ambient

ZE-INEME Rin(-a) 40 KW
Soldering temperature

E#%;EJ?? i Tsoid 260 °C
72 A > /\_.
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650V N-Channel SiC MOSFET

HC020N065R4R

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 Valuel/{& Unit
S8 S iR &1 Min. [ Typ. [ Max. | $
Drain-source breakdown voltage
BB e 9 Vierpss | lb=100pA,Vas=0V 650 v
Gate threshold voltage Vesw | 1o=11mA Vos=Vas Ti=25°C 19 | 26 3.5 v
T B R{ERE ’ T=175°C 1.9
Ib=45A,Vason=15V T=25°C 25
Drain-source on-state resistance o
}ﬁ#&-})ﬁ#&%ﬁ EE,IZH RDS(on) |D=45A’VGS(0n)=‘| 8V Tj—25 C 20 26 mQ
T=175°C 24
Zero gate voltage drain current T=25°C 0.1 50
K . Ipss Vps=650V,Ves=0V MA
EBR-ZHRFE T=175°C 5
Gate to source Leakage current | Vbs=0V,Ves=22V,Tj=25°C 100 A
N 3 N ~. GSS
IIR-FERRER Vps=0V,Ves=-10V,Tj=25°C 100
Forward transconductance
s I0=45A,Vbs=20V 30 S
THES O D DS
Integrated gate resistor
N Re f=1MHz 1.01 Q
RERIIAR B PR
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650V N-Channel SiC MOSFET |
HC020N065R4R |

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 123
Gate source charge VED=4OOV’
*ﬂﬂ_;}:ﬁ*&%ﬁ Qs Ip=45A, 51 nC
- Ves=-4/18V
Gate-drain charge
- AR e T Qep 15.2
Input capacitance ‘
BWARR Ciss 2840
Output capacitance Vos=400V,
?ﬁéljl.’:lj EE"'E' Coss VG8=0V, 231 pF
f=1MHz
Reverse transfer capacitance c 15
RiEfEmBEE .
Coss stored energy
P Y Eoss Calculated based on Coss 18.5 pd
Turn-On Delay Time ¢ 29
FF B EER i) alon
Rise time
EFESjE] b i
ns
Turn-Off Delay Time ¢ Vpp=400V, 51
% I FER A 18] 901 1p=22.5A,
Ves=-4/18V,
Turn-Off Fall Time ) Raexy=5.1Q, 12
TR E) ‘ L=100uH
Turn-on switch loss E 85
BORFF IRIRFE or
pd
Turn-off switch loss E 34
BORKINRFE of
Table 5 Reverse diode characteristics/{& — % & I @454
Parameter Symbol | Test conditions Value/g Unit
BH He | WikEH Min. | Typ. | max. |
Is=45A,Ves=0V,T;=25°C 3.7
Drain-source reverse voltage _ _ oo
R — AR IF (5] FRBE Vgp Is=45A,Ves=-4V,T;=25°C 4.2 \Y,
Is=45A,Ves=-4V,T=175°C 3.7
MOSFET forward recovery time
RN tir 36 ns
MOSFET IF 5Pk & ki 8]
Vbs=400V,
MOSFET forward recovery charge
Q Is=45A, 133 nC
MOSFETIE (k& i ' °
-dis/dt=500A/us
MOSFET peak forward recovery current | 74 A
MOSFET [ iR B % " .
7 i S| /\_.
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650V N-Channel SiC MOSFET Ml
HCO020N065R4R |

4. Electrical characteristics diagrams

=
B SR E %R
Power dissipation/3E&Th& Continuous Drain Current ;&4 RHE 558
Piot=f(Tc) los=f(Tc); Ves=18V
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650V N-Channel SiC MOSFET

HCO020N065R4R |
Typ output characteristic/s B4 4514 Typ.drain-source on-state resistance/#1 %055 5 5B fE
Ios=f(Vps); Tc=175°C Ros(on) =f(Ips); Ves=18V
200
V=18V
los * 15v\ // -~ Roson)
(A) 12v / (mQ)
Qv
160 ya
6V
/ T=-55°C /
) 4//
120 T=175°C I ———
/ = 25°
80 / N~ Tm2e
40 / B /
0
0 2 4 6 8 10 12 0 40 80 120 160 200
Vps (V) lps (A)
Drain-source on-state resistance/iF;E S& § [H Typ Transfer characteristics/{&5 4514
Rps(on)=f(T;); los=45A los=f(Vgs); Vps=20V
50
RDS(on) IDS
(mQ) (A) (1)T,=175°C
40 | (2)T;=25°C
(3)T,=-55°C
| Ves=15V
30 AN /
N
Vs=18V - 0
L
~— " )
20 (3) g
* 7 /
0 —_—
50 25 O 25 50 75 100 125 150 175 0 3 6 9 12 15
T, (°C) Vs (V)
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650V N-Channel SiC MOSFET Ml
HCO020N065R4R |

Typ.reverse drain current characteristics/# ! — % & 414 Typ.reverse drain current characteristics/# 8 — % & 4514
Isp=f(Vsp); Tc=-55°C Isp=f(Vsp); Tc=25°C
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650V N-Channel SiC MOSFET
HC020N065R4R

Typ.gate charge/$ ! [ J4% B

VGs=f(QG); |Ds=45A,|Gs=0.1 mA,VDs=400V

Typ.Coss stored energy/#EICoss T 6L B
Eoss=f(Vbs)
20 60
Vas L Eoss
v (M)
™ 16 // 50
8 // 30 /
4 / / 20 //
ol / 0 » yd
-4 0
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Typ. capacitances/$ Y e 4% Forward bias safe operating area/% & T {EX
C=f(Vps); Ves=0V lo=f(Vps); Tc=25°C,D=0
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650V N-Channel SiC MOSFET
HC020N065R4R

Typ. Switching Losses vs current /517S#iE-8 s
E=f(Ip); Ves=-4/18V,Rc=5.1Q,Vpp=400V,T,=25°C

Typ. Switching losses vs temperature/z) 75 FE-45 54514
E=f(T,);Ves=-4/18V,Rc=5.1Q,Vpp=400V,Ip=22.5A
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Typ.Switching losses vs resistance/z 7SR $E-1 12k & PR 4F 1

E=f(Rc); Ves=-4/18V, Vpp=400V,Ip=22.5A,T,=25°C

Typ.Switching times vs resistance/FF 3¢k ja]- 14% 88 PR 414
t=f(Rc);Ves=-4/18V,Vpp=400V,Ip=22.5A,T,=25°C
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650V N-Channel SiC MOSFET
HC020N065R4R

5. Package outline

H RN

Figure 1. Outline TO-247-4L(HC), dimensions in mm/TO-247-4L(HC)5MER~F (ZX)

F B
e - L T =
- py Al L °
- |
= 1 | I
- —
) d] j i — b
— ‘
A ] U =
& | o =K i
E1
|
N Y
I -
“ ‘ v I . =
| JH 5 A2 I =] ]
|« = - A3 '3
‘ AL B
S| = L, _ L |
W ES
|
1 2 3 L L 3 ? 1
Y W | 07 g TR I
@ L C b b1
- ell  [@ls®pl—  [¢fo 2@
DIMENSIONS MILLIMETERS DIMENSIONS MILLIMETERS
MIN. MAX. MIN. MAX.
A 4.90 5.10 E 15.60 20.00
A1 1.90 2.10 E1 13.10 13.50
A2 150 170 E2 0.60 120
A3 2.20 236 E3 248 2,68
A4 2.31 2.51 E4 9.05 9.25
b 0.60 0.80 E5 3.97 417
b1 110 130 E6 1.80 220
b2 0.15 o 5.08
b3 1.10 1.30 el 2.79
b4 1.90 210 o2 2.54
c 0.50 0.70 K 3.50
D 23.10 23.50 L 17.50 17.80
D1 20.25 20.85 L1 261 291
D2 0.97 1.37 N 4
D3 6.00 6.30 oP1 7.00 7.40
D4 2.50 2.70 oP 3.50 3.70
D5 2.30 2.70 oU 140 1.80
NOTES:
ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
S AHHER GARME
LRSS B RA 1712 Rev.G1.0
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650V N-Channel SiC MOSFET
HC020N065R4R

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/
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