DATA SHEET

HC190NO070P1E

700V N-Channel SiC MOSFET

= 4% & IProduct features

Low Capacitances with High speed switching
REEFSEFX

Low specific on-resistance

R S@BHE

Low reverse recovery (Qr)
RREREREQr

Reduction of heat sink requirements
Halogen Free and RoHS Compliant
ZTRREME RoHS

N B {is/Applications

On-Board Charger

EH B

Direct Current to Direct Current Converters
DC-DC ##az

Renewable Energy Applications

o HARERNEA

XM EE S $/Key Performance Parameters

Parameter Value Unit
Vbss 700 \%
Ros(on),typ 190 (@5A) mQ
Iom 26 A
Type/Ei= Package/#f 3% Marking/$r1R Packaging method/& 3 775
HC190NO70P1E PDFN5060 HC190N070E Tape and Reel/ & 3%
ZREANE B IRA
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700V N-Channel SiC MOSFET |
HC190N070P1E |

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 MR A =] By
Drain-source voltage v T225°C 700 Vv
i iR-RR B E pss =

Drain current’ | Tc=25°C,Ves=18V 19 A
\ 3 > D

ELIRIRE IR Tc=100°C,Ves=18V 11

Peak drain current? o

B RARE Iom Tc=25°C 26 A
Continuous diode current’ Cpo _

A AR Is Tc=25°C,Vas=-4V 17 A
Peak diode current? e B

8 — AR 7 Ism Tc=25°C,Ves=-4V 26 A
Maximum gate source voltage

HER A B VGs.mMAx -10~25 \%
Recommend gate source voltage -

% HOMIRER Vesor 418V
Avalanche energy, single pulse _ _ _

BT g4 B Eas las=12A,Vop=50V,L=1mH 110 mJ
Power dissipation p Tc=25°C 54 W
- 57 tot

BREBINER Tc=100°C 27

1. Limited by Ty(max)/ZRFRAEE
2. Pulse width t, limited by Timax Bk ZRFRALS

ZRIENMAFSBHEIRAF
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700V N-Channel SiC MOSFET

HC190NO70P1E

2. Thermal characteristics

st

Table 2 Thermal characteristics/#vi514E

Parameter Symbol Test conditions Value/g Unit

é}& ) % ﬁjﬁt%{q: Min. Typ Max. $ﬁ

Storage Temperature

ﬁﬁ%iﬁ)ﬁ i Tstg -55 175 °C

Operating junction Temperature R

Iﬂ’ﬁ%iﬁg J P T, -55 175 c

Thermal resistance, junction-case )

ZE'%?X‘:[‘H Rth(]—c) 2.8 K/W

Thermal resistance, junction-ambient

RN Rith(-a) 42 KIW

f;g%g? teé[n:%egture, reflow solderin Teod reflow MSLA 260 oc
1 /,

2y, Zak | NS

SRR FAHRA 3112 Rev.G1.0
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700V N-Channel SiC MOSFET

HC190NO70P1E

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 U;;It
S8 s iR & 1 Min. | Typ. | Max. |
Drain-source breakdown voltage _ _
B 2 V@erpss | Ib=100pA,Ves=0V 700 \Y
Gate threshold voltage _ _
: - V Ip=2.2mA,Vps=V 2.2 3.0 3.8 V
MR BRESLE oSt | Tomo.emA,Vos=Ves
Ti=25°C 240
Ib=5A,Ves=15V
Drain-source on-state resistance T=175°C 249
AR S A A Ros(en) mQ
L Ti=25°C 190 | 270
Ib=5A,Ves=18V
Ti=175°C 225
Zero gate voltage drain current
N N Ipss Vps=700V,Ves=0V 1.0 20 MA
FEER-LZHRRE
Faate fo so‘urce\ Leakage current loss Vos=0V.Ves=18V 100 nA
I AR-RAR R e T
Integrated gate resistor
N Re f=1MHz 3.5 Q
AEBIIRE PR
Py Jil N NS
LR SHHIRA 410 Rev.G1.0
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700V N-Channel SiC MOSFET
HC190NO70P1E

Table4 Dynamic characteristics/Z74F14%E

Anhui Himingway Semiconductor Co., Ltd.

Parameter Symbol Test conditions Valuelg Unit
é}& ﬁ"':T ﬂﬂﬁ\i%ﬁ: Min. Typ. Max. $1AL
Total gate charge
,'é\*ﬂﬂ*&%ﬁ QG(tot) 17.6
Gate source charge VED=4OOV’
Hﬂ':ﬁjﬂﬁﬁ Qes Ib=5A, 3.7 nC
- Ves=-4/18V
Gate-drain charge Q 7
M-SR B ep
Input capacitance .
fﬁj]\%?‘é‘_ Ciss 361
Output capacitance VDSi6OOV’
fﬁb[j H:‘l EE,"?S' COSS VGS—OV, 34 pF
f=1MHz
Reverse transfer capacitance c 35
REFHER rss )
Turn-On Delay Time ¢ 2
FRIER ] dlom
Rise time
PR b 19
ns
Turn-Off Delay Time ¢ _ 14
% b ISR A [d) d(off) VI:iD—400V,
Ib=5A,
T Off Fall Ti Ves=-4/18V,
urn- all Time -
N Ra(ext)y=20Q,
TR ] t o B
Turn-on switch loss E 31
L) \Pa=tint 2 o
uJ
Turn-off switch loss E 13
BRI of
Table 5 Reverse diode characteristics/{& —{} & Kk @414
Parameter Symbol | Test conditions Value/{g Unit
%& ﬁ"':T ﬂﬂﬁ\i%ﬁ: Min. Typ. Max. $1AL
Drain-source reverse voltage
B V =2. =- .
%—*&'E%EEEB% sSD Is=2 5A,VGS 4\ 4.2 \Y
MOSFET forward recovery time
JURN tr 28 ns
MOSFETE 5% & A 8]
Vps=400V,
MOSFET forward recovery charge Q 38 nC
MOSFET I (o) e B 4 N
-dis/dt=1000A/us
MOSFET peak forward recovery current | 35 A
MOSFETE [m) R S IE{E 7 " .
Py Jil N NS
ZRERHEIERRAF 5/ 12 Rev.G1.0



700V N-Channel SiC MOSFET
HC190NO70P1E

4. Electrical characteristics diagrams

SR MEER

Typ.Output characteristic/# &%y H 4514
Io=f(Vbs); Ti=25°C

Typ.Output characteristic/# &%y H 4514
Io=f(Vbs); Ti=175°C

In(A)

I(A)
30 I I 1 I
25t -
20+ Vgs=18~20V ]
Ves=15V
\
Vgs=13V
15 + S5\ es=11\.
10} Ves=9V4
5t Ves=TV T
0 A 1 1 1 L 1 1
0 4 6 8 10
Vos(V)

Typ.Drain-source on-state resistance/#i !iR5E 5 &
Robs(on)=f(Tj); Ib=5A, Ves=18V

Typ.Transfer characteristics/gi B {E445 14
I=f(Ves); Vos=18V,Tj=25°C

Ip(A
Rosen(PU.) miy
20 T T v T H T H T 1 T
15} l 0}
10 / 20}
05| . 10
00 1 " 1 1 1 1 " 0
2 50 75 100 125 150 175 h
T(°C)
SERCACE S AT 7 o1 12 fon. 10
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700V N-Channel SiC MOSFET

HC190N070P1E |
Typ.Reverse drain current characteristics/$t 8 — & & 4514 Typ.Reverse drain current characteristics/$t 8 — 1 & 4514
Io=f(Vbs); T=25°C Io=f(Vbs); Ti=175°C
9 7 5 3 1 9 7 5 3
— 0 I 0
A -10 5 -10
\ Gs=4V / l6s=-4V
=- =2V
////'\ \}\;22—02‘3'/ -20 ///A \\\jgz_oz\vl 20
In(A) -30 In(A) -30
-40 : -40
/// -50 / -50
-60 -60
Vps(V) Vos(V)
Typ.Gate threshold voltage/#1 5! |1 4 H1{E B R 45245 14 Typ.Gate charge/s 2| 4% B o
Vasth=F(Tj);Ip0=2.2mA,Vps=Vas Ves=f(Qga); Ips=5A,Vbps=400V,T{=25°C
Vast(V) Ves(V)
4 T T T T T 20 v T v T v T
3 -
2t .
1k 4
0 i 1 1 1 " 1 " 1 i 1
25 50 75 100 125 150 175 20
Ti(°C)
ALY, Jii N INT
LRARHE AR . Rev.G1.0
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700V N-Channel SiC MOSFET I

HC190N070P1E |
Typ.Coss stored energy/8i FCossTEfiE g & Typ.Capacitances/$i 8B 22454
Eoss=f(Vps); C=f(Vbs); Vac=25mV,f=1MHz,Tj=25°C
Eoss(iJ) Cpr)
10 1000 T T 1
8k Ciss
100
6+
4k
10
2L
0 * L * L * L * L * L * 1 aaal A Aededededaal A Aedededdaal At
0 100 200 v 3((){)/) 400 500 600 0.1 1 10 100 600
bs Vps(V)
Power dissipation/$E8Th R Continuous Drain Current/;£4EiRHE 558
Ptot=f(Tc); @Rtn(j-c)typ Io=f(Tc¢); Tj<175°C
Pit(W) Io(A)
60 20
50

\ 5l
30 \ 10

\\
20 N
\ 5f
10 N
0 " L " 1 " 1 " 1 " 1 " 1 " 1 " 1 "
0 -55 -25 0 25 50 75 100 125 150 175
50 25 O 25 50 75 100 125 150 175 200
To(°C) Te(*C)

Py Jil N NS
SRk B TR A 8/ 12 Rev.G1.0
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700V N-Channel SiC MOSFET
HC190NO70P1E

Transient thermal impedance/#pa4 4%
Zojc=f(tr); (Rtn(j-c).typ)

Safe operating area/&4 T kX
Io=f(Vps);

Zoyc(°C/W)

10

0.1

0.01

aasssl PRRTTTY Y ol d PETTTTY Y ! 'l

0.001 L
1E-6 1E-5 1E4 0001 001 01 1 10

to(S)

100

10
Vos(V)

Typ-Switching losses vs current /Z) 75 #FE-8 SRR 1%
E=f(Io); Vos=-4/18V,Rc=20Q,Vop=400V,Tj=25°C

Typ.Switching losses vs resistance/zZZSiR4E- 14k B R4S 4
E=f(Rc); Ves=-4/18V,Vpp=400V,Ip=5A,Tj=25°C

E(uJ) E(uJ)
80 50
Etotal
40
30 R Eon
20
Eoff
10
0 ' . 0 ' '
2 3 5 7 8 5 10 15 20
In(A) Rs(Q)
2 i I Ak INT
ZRERHEIERRAF 9/ 12 Rev.G1.0
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700V N-Channel SiC MOSFET Ml
HC190N070P1E |

Typ.Switching times vs resistance/FF 3 i ja]-| T4% 5 BE4S 1%
t=f(Ro); Vos=-4/18V,Vop=400V,Ip=5A,T;=25°C

t(nS)

td(on)

Rq(Q)

LRI S RA 10/ 12 Rev.G1.0
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700V N-Channel SiC MOSFET
HC190NO70P1E

5. Package outline

HHEIME

Figure 1. Outline PDFN5060, dimensions in mm/PDFN5060 $MEZR~F (ZX)

NOTES:

L1

[ Package body sizes exclude mold flash

E:

® HEAKRIFBEEA L

ZRIENMAFSBHEIRAF

|— A — D1
I 1 1 1 f—i_L
— T AunianAE:
[aN]
[Sa]
E [ B
(5=
| L:_J \, :P D D L__
c bL
Lﬁ—ﬁ—ﬁ—ﬁl T
DIMENSIONS
SYMBOL
MIN. NOM. MAX.
A 0.90 1.00 1.10
A1 0.00 0.05
b 0.33 0.41 0.51
0.20 0.25 0.30
D 4.80 490 5.00
D1 3.61 3.81 3.96
E 5.90 6.00 6.10
E1 5.70 5.75 5.80
E2 3.38 3.58 3.78
e 1.27 BSC
H 0.41 0.51 0.61
K 1.10 -— -—
L 0.51 0.61 0.71
L1 0.06 0.13 0.20
11/ 12
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700V N-Channel SiC MOSFET
HC190NO70P1E

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

Date H#f RevisionfRZx ChangesEX AR
2025-12-05 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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[&#ES5&it4E5(]

AXHPRENAAREES, SR EMREEMN AR, XIE
AFARIES], REEAAX = mEFHENERRIE. ARREH
RAEATNIERAANREM, &SRB RER
ENATERAENNAETURENTFE TR RETMGR
£,

[R5 IR A E ]

KA MR AR AR TIPRE, FFRERERNE
SR S5EHE. AFSEMATmtE, AXHRETTREENEE
, BABITRA. BT ARG XSERF R A R LR
FH, MRERRITEREFINRERFMRE.

[RRARE5MR=N]

BRMEAT @, FAEERA AR TEEE=TTRIR= R
HNA . BEAENELREBTANELEN. Raesti
ERMRIEMBE=EMNRAEIMFTE. o A= RRFRIT
FINMEA TG EFH RS RENRBRSE, EFA~mAT
ESTEMNAZR, ERARRITEINITRNLEYE
. HEESEAEZLINES TEEHEML
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