DATA SHEET

HC044N065R4R

650V N-Channel SiC MOSFET

7= 4% S /Product features

®  Kelvin source configuration

FREREE

) Low specific on-resistance

R S@BHE

®  Optimized dynamic performance
AR RE

®  Robust gate design
I EAMRIR T

® 0V turn-off Ves for simple gate driving
OVXHTihRE &, B RIRaN

® 100% UIS Tested
100% UIS

® Easy to parallel

ZT I

}Qﬁﬁﬁiﬁmppllcatlons

UPS & Energy storage system
AelefreaiR (UPS) FfEsE RS

®  Battery formation instrument

B RIR
® EV Chargers
BARERS
) Motor Drives
B ALIKEN

X2 e 5 %/Key Performance Parameters

Drain
pin 1
Gate —
pin 4
Sense Source
pin 3 pin 2

Parameter Value Unit
Vbss 650 \%
Rps(on),typ 44 mQ
|D plus 128 A
Type/BiS Package/#f 4 Marking/#xiR Packaging method/& % 755
HC044N0O65R4R TO247-4L(HC) HC044N065R Tube/& %
2y, J 3] INT
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650V N-Channel SiC MOSFET I
HC044N065R4R I

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

BRAFEEBi\T= 25°Clre B A3
Table1 Maximum ratings/F KFiE{E

Parameter Symbol Test conditions Value | Unit
S8 S it &1 & By
Drain-source voltage v T225°C 650 Vv
wAR- R pss =
Drain current’ | Tc=25°C,Ves=18V 64 A
S 3 > D
ELIRRER Tc=100°C,Ves=18V 45
Peak drain current?

N N < °
B RARE Iom Tc£175°C 128 A
Continuous diode current’ Cpo _
A AR Is Tc=25°C,Vas=-4V 47 A
Peak diode current? e B
8 — AR 7 Ism Tc=25°C,Ves=-4V 128 A
Maximum gate source voltage
MRS X B Vesmax 10~22 |V
Recommend gate source voltage -
% HOMIRER Vosor 418V
Avalanche energy, single pulse _ _ _
BT g4 B Eas las=15.3A,Vbp=100V,L=1mH 117 mJ
Power dissipation p Tc=25°C 259 W
B 57 tot
BREBINER Tc=100°C 129
Mounting torque M3 and M3.5 screw
REMIE Me M35 M3.504] 06 | Nm

1. Limited by Ty(max)/ZRFRAEE
2. Pulse width t, limited by Tjmax) /352 BR T i K458

SR FHARAT 2 12
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650V N-Channel SiC MOSFET

HC044N065R4R

2. Thermal characteristics

st

Table 2 Thermal characteristics/#vi514E

Parameter Symbol Test conditions Value/g Unit
2% i Wi A Min. Typ. Max. B
Storage Temperature

- ﬁ%;“f'?l = P Tstg -55 175 °C
Operating junction Temperature R
Iﬂ'ﬁzaﬁgj P T; -55 175 c
Thermal resistance, junction-case )

ZE'%?X‘:[‘H Rth(]—c) 0.58 K/W
Thermal resistance, junction-ambient

RN Rih(-a) 40 KW
f;g%rlgg temperature Teod 260 oc
2y, Zak | NS
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650V N-Channel SiC MOSFET

HC044N065R4R

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

B S einT= 25°ck B
Table 3 Static characteristics/E 754314

Parameter Symbol | Test conditions Value/le Ugt
S #s | Wik Min. | Typ. | Max. |
Drain-source breakdown voltage _ _
B 2 V@erpss | Ib=100pA,Ves=0V 650 \%
Gate threshold voltage Vs | lo=5mA Vos=Vas T=25°C 19 |26 | 35 v
RFF B IRERE ' T=175°C 1.9
I0=20A,Vas(on=15V Tj=25°C 55
Drain-source on-state resistance
N s L Robs(on) T=25°C 44 57 mQ
AR S8 B ™| 10=20A Vasen=18V  [—
Ti=175°C 53
Zero gate voltage drain current T=25°C 0.1 50
N N Ipss Vps=650V,Ves=0V MA
SER-KHRIFE T=175°C 5
Gate to source Leakage current | Vps=0V,Ves=22V,Tj=25°C 100 A
N S S L & GSs
I AR-RARRER R Vps=0V,Ves=-10V,Tj=25°C 100
Forward transconductance
f I0=20A,Vps=20V 14 S
EBES o
Integrated gate resistor
N Re f=1MHz 1.27 Q
AEBIIRE PR
Py Jil N NS
ZRERHEIERRAF 4712 Rev.G1.0
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650V N-Channel SiC MOSFET

HCO044NO065R4R |
Table4 Dynamic characteristics/Z74F14%E
Parameter Symbol | Test conditions Value/{g Unit
S8 "s Wik & Min. | Typ. | Max. i
Input capacitance .
N Ci 1976
. Vbs=400V
Output t ’
iﬁu',;ﬂpElé éapam ance Coss Ves=0V, 119 pF
f=1MHz
Reverse transfer capacitance c 10
REfmBes =
Coss stored energy
B B AT A Eoss Calculated based on Coss 9.5 VA
Total gate charge
B Qs 59
Vpp=400V,
;ﬂa}%;%r%? charge Qs I0=20A, 24 nC
IR Ves=-4/18V
Gate-drain charge
- Qoo "
Turn-On Delay Time ¢ 14
F B IERAS 8] alon
Rise time ¢ 9
EFHEE) '
ns
Turn-Off Delay Time t Vpp=400V, 27
% PR FESR B 18] 901 1p=10A,
Ves=-4/18V,
Turn-Off Fall Time ¢ Raexty=5.1Q, 12
OB B ] ! L=300uH
Turn-on switch loss E 53
L/ ad=tint =2 o
pd
Turn-off switch loss E 10
BOR K IRAE o
Table 5 Reverse diode characteristics/{k — k& [z [E4F1E
Parameter Symbol | Test conditions Value/{g Unit
5% ¥S | WiRKH Min. | Typ. | Max. | P
Is=20A,Ves=0V,T=25°C 3.7
Drain-source reverse voltage
_ V 1s=20A Ves=-4V,T=25° .
A HREERIER o | 720AVesmAVT7257C 4.2 v
Is=20A,Ves=-4V,T=175°C 3.7
MOSFET forwarfj_rec\overy time . 256 ns
MOSFETIE &)1 & i 8]
Vps=400V,
MOSFET forward recovery charge Q 66.4 nC
MOSFET IE () 2 6.5 ’ 1s=20A, '
-dis/dt=500A/us
MOSFET peak forward recovery current | 59 A
MOSFETIE (@ Ik B IE{E B 7 " .
2 s A INF]
FRE IR S IRA 5/ 12 Rev.G1.0
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650V N-Channel SiC MOSFET
HC044N065R4R

4. Electrical characteristics diagrams

SR MEER

Power dissipation/$£8(Th &

Continuous drain current/Z4:kH 558

Piot=f(Tc); Ips=f(Tc); Ves=18V
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Typ.Output characteristic/gL &5 H 4§t
los=f(Vbs); Tc=-55°C

Typ.Output characteristic/# &Y%y 1 434
lps=f(Vbs); Tc=25°C
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650V N-Channel SiC MOSFET
HC044N065R4R I

Typ.Output characteristic/#1 5%y H 4F 1% Typ.Drain-source on-state resistance/$t &R S &£ fH
los=f(Vbs); Tc=175°C Ros(on)=f(Ips); Ves=18V
150 ! — Z 100 ——
VGS:S& / // ,,/ T;=-55°C
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Typ.Drain-source on-state resistance/JiE 5% H jE Typ.Transfer characteristics/{E# ¥ 1%
Ros(on)=f(Tj); Ips=20A Ios=f(Vgs); Ves=20V
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650V N-Channel SiC MOSFET
HC044N065R4R
Typ.Reverse drain current characteristics/$t 8 — & & 4514 Typ.Reverse drain current characteristics/$t 8 — 1 & 4514
Isp=f(Vsp); Tc=-55°C Isp=f(Vsp); Tc=25°C
Vos=18V —— / Ves=18V / /
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Typ.Reverse drain current characteristics/$t 8 — & & 4514 Typ.Gate threshold voltage/| 1 S{EE E 4255 1E
Isp=f(Vsp); Tc=175°C Vasth=f(T;);lo=5mA,Vbs=Vas
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650V N-Channel SiC MOSFET
HC044N065R4R

Typ.Gate charge/#1 5| Z& B8 14
Ves=f(Qg); Ips=20A,lcs=0.1mA,Vps=400V

Typ.Coss stored energy/#BICoss{EfiEfE B
Eoss=f(Vps); Tj=25°C
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650V N-Channel SiC MOSFET
HC044N065R4R

Typ-Switching Losses vs current /Z) 75 355E-8 S 4514
E=f(Io); Ves=-4/18V,Re=5.1Q,Vop=400V, Tj=25°C

Typ.Switching losses vs temperature/Zh 75 #HiFE-4E 84514
E=f(T;); Ves=-4/18V,Rc=5.1Q,Vbp=400V,Ib=10A
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Typ.Switching losses vs resistance/zZ1ZsiREE- 14k B R4S 4

E=f(Rc); Ves=-4/18V, Vop=400V,Io=10A, Tj=25°C

Typ.Switching times vs resistance/FF 3R ja]-| T4% B BE4S 1%
t=f(Rc); Ves=-4/18V,Vop=400V,Ip=10A,T;{=25°C

140 60
Eyy—— td(orE)
120 EOf‘f ............... p ,"
50 tyom =======" e
tf _____ ,"
100
/ 40
80 //
=) / =~ 30 /'/
3 / 2 <
= 60 [ s
w / = -
20 ’/
40 // ......
s 4,_—:,.9...":__-.__
20 L ke 10—
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Rs(Q) Rs(Q)
S, Jsfe INF
ZRIENMAFSBHEIRAF 10 / 12 Rev.G1.0

Anhui Himingway Semiconductor Co., Ltd.



650V N-Channel SiC MOSFET
HC044N065R4R

5. Package outline

HHEIME

Figure 1. Outline TO247-4L(HC), dimensions in mm/TO247-4L(HC)5MER~F (Z)
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650V N-Channel SiC MOSFET
HC044N065R4R

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

Date H#f RevisionfRZx ChangesEX AR
2025-09-13 Rev.G1.0 Target Datasheet (B#r#l4&+)

7. Matters needing attention

Appendix 1. Important Technical Guidance, Application Policy, and Copyright Notice/ EEH A58 . N AMESRINFEH

[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 Ill medical devices or aerospace control) unless
explicitly approved by us through a dedicated high-reliability
agreement.

http://www.hmwsemi.com/

ZRIENMAFSBHEIRAF
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