DATA SHEET

HCO40N120F7Y

1200V N-Channel SiC MOSFET

Product features/f= 4§ =

Ap

High Efficiency & Low Loss Performance

SRS RIRFE MR

Low Capacitance with High speed switching speed
R AR A5

Low reverse recovery Qrn

RREREEBREQr

Excellent thermal performance for reduced cooling infrastructure
R RE O] BT BT K

Enhanced Drive Stability (Kelvin Source)

R IRATREN (FFRSURR)

Simplification & Cost Reduction

R G 5 A AREAR

The device is RoHS Compliant

f& RoHS #rf

plications/pz F 4

EV DC Fast Charging Stations

BERREER RN

Solar Inverters and Energy Storage Systems (ESS)
HRE LR SRS

Switch Mode Power Supplies (SMPS)

FFREIR

High Voltage DC/DC Converters

&% DC/DC ##zs

Uninterruptible Power Supplies (UPS)
el HTER R

Key performance parameters/< &S %L

Parameter Value Unit
Vbss 1200 \%

Rbs(on),typ 40 mQ
Iom 142 A

Package parameters/#H#E{E 8

Drain
pin 1
Gate
pin 4
Driver Source
in3 Source
P pin 2

Type/Ei= Package/#f 3% Marking/#riR Packaging method/g1 2% 775
HCO40N120F7Y TO247-4L HCO040N120Y Tube/& 3

TR FBHEIRAF
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1200V N-Channel SiC MOSFET

HCO40N120F7Y

1. Maximum ratin 0S at Tv= 25°C, unless otherwise specified.

B A E (B idT= 25°Clt B 108

Table 1 Maximum ratings/f K¥E{E

Parameter Symbol Test conditions Value Unit
Eg 55 Wik £ & B
Drain-source voltage
N ~ 2 o
EAR-EARE Vbss Tv=25°C 1200 \%
Drain current! | Tc=25°C,Ves=18V 57 A
. 3 R D
EEIRIRE IR Tc=100°C,Ves=18V 40
Peak drain current?

N N | 142 A
IEERRE R oM
Continuous diode current!
N — s | Tc=25°C,Ves=-3V 57 A
EETRERR S ¢ es
Peak diode current?

g de oy o | Tc=25°C,Vgs=-3V 142 A
I AR5 s ¢ es
Maximum gate source voltage v 1022 v
HHRER KB R S MAx
Recommend gate source voltage
W R E Ves.op -5--3~18 v
Power dissipation®
N P Tc=25°C 288 W
REEMIIE ¢
Mounting torque M3 and M3.5 screw
ZEME Ma M35 #M3.5424] 06 Nm
1. Limited by Ty(max)/ZRFRALR
2. Pulse width t, limited by Tymax /FkEEZIR TR AR
Py A 2k |2 A=
LRI FHHRA A 5/ 12 Rev.G10
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1200V N-Channel SiC MOSFET

HCO40N120F7Y

2. Thermal characteristics

st

Table 2 Thermal characteristics/#viFi

Parameter Symbol Test conditions Value/{# Unit
Storage Temperature o
ﬁﬁ%;‘u%)?{ P Tstg -55 175 C
Operating junction Temperature o
Ir}rzaaag J P T -55 175 c
Thermal resistance, junction-case , o
sh-F A Ring-o) 052 | °C/w
Thermal resistance, junction-ambient R

S IRIE A Rih(-a) 40 C/wW
Soldering temperature

Egiﬂ%g P Tsold 260 °C
Py ik N2 A=

LR SHHIRA A 3/ 10 Rev.GL0
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1200V N-Channel SiC MOSFET

HCO40N120F7Y

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

B, S5 erinT= 2o B
Table 3 Static characteristics/E 74514

- Unit
Parameter Symbol Test conditions Value/{# g
%& ﬁ"':T ﬁlﬂﬁt%ﬁ: Min. Typ. Max. ﬁ
Drain-source breakdown voltage v lo=1mA Vas=0V 1200 Vv
RRE T E ©RIDSS | b= T Yes=
T=25°C 2.0 3.0 4.5
(;—;ate th(e‘s ‘h0|d voltage Vesiy | Io=10mA,Vbs=Vas \
iR B RESRE Ty=175°C 2.0
I0=28A,Vas(on)=15V 55.5
Drain-source on-state resistance
3 R s Ros(on) Ty=25°C 40 56 mQ
RIS B I Ib=28A,Vas(en=18V
Ty=175°C 64
Zero gate voltage drain current
N N Ipss Vps=1200V,Ves=0V 0.4 50 MA
FBR-RKFARRE
Gate to source Leakage current | Vos=0V,Ves=18V 100 A
N . 3 . GSS
AR RRR R R Vps=0V,Ves=-3V 100
Forward transconductance g Ib=28A Vos=20V 11 S
EFEES
Integrated gate resistor
N Ra.int f=1MHz 3 Q
PIRRI TR ER BE !
Py A ik N2 A=
ZRERHFEEERAF 4/ 12 Rev.G1.0
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1200V N-Channel SiC MOSFET

HCO40N120F7Y |
Table 4 Dynamic characteristics/ZZ&4F 1%
Parameter Symbol Test conditions Value/g Unit
8K S T 51 Min. | Typ. | Max. |
Input capacitance
fﬁg\%g Ciss 1668
: Ves=0V
Output capacitance !
A thEgg P Coss | Vbs=800V, 105 pF
? f=250kHz
Reverse transfer capacitance c 4
REfmBes .
%o;sggrg?ﬁegﬁe égy Eoss Calculated based on Coss 42 pJ
Total gate charge
,%z,\ *ﬂﬂ' *&g EE 1-% g QG(tot) 62
Gate source charge Ves=-3/18V,
A AR 6 1 Qes Ib=28A, 20 nC
o Vop=800V
Gate-drain charge
- AR R Qeo 14
Turn-on delay time 19
FF /B IERE ] Ko
Rise time
EFESE b 15
ns

Turn-off delay time 35
X RER A [ Keory

Ves=-3/18V,
Fall time ¢ Ib=28A, 8
T BR8] ! Vop=800V,

Ra(exy=6.8Q
Turn-on switching loss
BRTT BRI Eon 158
Turn-off switching loss
HRKI ot 100 W
Total switching energy
RIFXIRAE B 258
Py A ik N2 A=
ZRERHFEEERAF 5/ 12 Rev.G1.0
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1200V N-Channel SiC MOSFET

HCO40N120F7Y |
Table5 Reverse diode characteristics/{& — & & Kk a4
Parameter Symbol | Test conditions Value/g Unit
BH HS | WikEs Min. | Typ. | Max. | B
Tvj=25°C 3.9
Ves=0V,lIs=28A
Drain-source reverse voltage v Ty=175°C 33 v
R AR RS . Ty=25°C 43
Ves=-3V,Is=28A
Ty=175°C 3.6
MOSFET forward recovery time tr 15 ns
MOSFET IE [k & A 8]
Is=28A
MOSFET forward recovery charge 0 —an
o Vps=800V, 219 nC
MOSFETIERRE B " | dieldt=-3000A/ys
MOSFET peak forward recovery current | 24 A
MOSFETIE R E I {Ee 7 m
SRR E AR 6/ 1o Rev.GL0
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1200V N-Channel SiC MOSFET I
HCO40N120F7Y |

4. Electrical characteristics diagrams

SR E &R

Power dissipation/fEEThE Continuous drain current/Z4:RH 5%8
Po=f(Tc); Tvj<175°C Ios=f(Tc); Tvj<175°C
350 70

— 300 60

2 -

c 250 < 50

X -

- c

8 200 g 40

g E

0 150 z 30

g ‘s

c;, 100 0 2

[-¥ _5 \

a 50 10

0 0
50 25 0 25 50 75 100 125 150 175 50 25 0 25 50 75 100 125 150 175
Tc, Case Temperature [°C] Tc, Case Temperature [°C]

Typ.Output characteristic/# B4y 1 454 Typ.Output characteristic/# B4y 1 454
Ips=f(Vbs); Tvj=25°C Ips=f(Vbs); Tvj=175°C

140 140

v55=20v/ 18\// Ves =20V 1av/
120 120 15V

< 12v < 100 1z
2 100 / =
o g 10V
5 80 // a 80
c S 60
g 10V e 8v
a | oY & EEAS
20 8V 20 —;
e —
0 0
0 5 10 15 20 0 5 10 15 20
Vps, Drain-Source Voltage [V] Vbs, Drain-Source Voltage [V]
7 N B 2 R4 /\_.
ZRERHFEEERAF 7/ 12 Rev.GLO
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1200V N-Channel SiC MOSFET
HCO40N120F7Y

Typ.3rd Quadrant characteristics/#1 B4 = & PR4&HE
Iso=f(Vsp); Tvj=25°C

Typ.3rd Quadrant characteristics/#1 B4 = & PR4H 4
Iso=f(Vsp); Tvj=175°C

Is, Reverse Drain Current [A]

Vsp, Body Diode Forward Voltage [V]

60

50
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Is, Reverse Drain Current [A]

/|l

Ves =18V

/
/|

VARV

//VGS=-3V

0 2

Vsp, Body Diode Forward Voltage [V]

4

6

Typ.Drain-source on-state resistance/sgJE i@

Typ.Transfer characteristics/{& %4t

Ros(ny=f(Tvj); Ips=f(Ves);
2.0
X Note: 100 - T
1.Vgs =18V K Note: /
c 2.1p=28A 90 Vps=20V /
E 15 80
] < 1 A / /
g = T,=175%C / /
o] c
- o 60
2 10 S~ " £ /
& 3 50
£ £ 40 '\/TJ=25"C —
° g / /
z 05 o 30
5 ; / 1/
& = 2
T,=-40°C
10
00 EEE
=100 =50 0 50 100 150 200 0
0 2 4 6 8 10 12 14
T,, Junction Temperature [°C]
Ves, Gate-Source Voltage [V]
22 A= ] i M2 JN=
TR FEFERAF 8/ 12 Rev.G1.0
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1200V N-Channel SiC MOSFET
HCO40N120F7Y

Typ.Gate threshold voltage/| 14 S{E B [E a4
VGS:f(ij);

Typ.Gate charge/g2 %) T 4K 8 ff
Ves=f(Qq); Tvj=25°C

5.0

4.5

4.0

3.5

3.0

2.5

™~

2.0

Ves@hy, Threshold Voltage [V]

| % Note:
1. Vs = Vps
2.1p=10mA

1.5

1.0

=100 -50 0 50 100 150 200

T,, Junction Temperature [°C]

20 T
—_ X Note:
1.Vps =800V

% 2. IDD: 28 A
o 15

& /
=

o
>

o 10

I~

=]

(<]
n

o 5
)
©
O
@
>U 0
-5
0 10 20 30 40 50

Qq, Total Gate Charge [nC]

60

Typ.Switching losses vs current /EhZ&RFE S8 s
E=f(Ic); Tvj=25°C

E=f(Rs); Tvj=25°C

Typ.Switching losses vs resistance/z75#FE S 14k 8B PR4S1E

800
800 * Note: X Note:

— 700 Vpp=800V,Ves=-3V/18V,Ext. R;=6.80Q, =) 700 ::\[:'Jouj:tiavoeolc\)/a‘(YGs= VIV b2
3 Inductive load A
E 600 g o0 B
b1 w
§ 500 3 500
> ) L c
3 100 I 2 400 &
B
@ = ol
S 300 — S 5 atll =]
o <
£ 200 —— antil - £ 200 = = B
¥ | | x ] T |
P e [ B |+ | E 100 b=t =
* ] [ —

0 0

5 10 15 20 25 30 35 40 2 4 6 8 10 12 14 16 18 20
Ios, Drain-Source Current [A] Ry(extyr External Gate Resistor [Q]
2 3 B 2k N2 /\ﬁ
ZREFEHNERBHFRAF 9/ 12 Rev.G1.0
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1200V N-Channel SiC MOSFET I

Typ.Capacitances/$i &Y B 2454 Typ.Coss stored energy/#BICossTE i fERE
C=f(Vbs); Tvj=25°C Eoss=f(Vbs); Tvj=25°C
10000 50
e —————— C,
= 40
. 1000 3
o =2
= \ &
g Coss ZI-) 30
(v f=
% 100 w
- T
o X Note:
S 1.Vgg =0V 7
10 | 2.f=250kHz g
+ \\ Crss o 10
Cis = Cye + Cy (Ce = shorted) — | w
Coss = Cgs + Cgq
Cﬁs=Cga (! . /
! 0.1 1 10 100 1000 0 200 400 600 800
Vps, Drain to Source Voltage [V] Vps, Drain to Source Voltage [V]
Transient Thermal impedance/B7S#BHET Forward bias safe operating area/&£& T {EX
Ztni-c)=f(tp); Ip=f(Vbs); Tc=25°C,D=0
1
A I 100 ==
g 04 _——// < %
R e 5 R [[roos
b o] 002 (9] Operation in this area
2 c 1 —islimited by Ryg(gn) 1 me=s]
= ©
© 0.01 o = 410 ms
: a oc
2 Single Pulse £ 01 % Note:
1.Te=25C
2. Single Pulse
0.001 0.01 L
1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0 0.1 1 10 100 1000
tp, Rectangular Pulse Duration [sec] Vps, Drain-Source Voltage [V]
2 Pt A ] ke Sl JN=
ZRBHME BT RAH 10/ 12 Rev.G1.0
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1200V N-Channel SiC MOSFET I
HCO40N120F7Y |

5.

Package outline

HHEIME

Figure 1. Outline TO247-4L, dimensions in mm/TO247-4L4MER T (ZX)
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DIMENSIONS DIMENSIONS
SYMBOL MIN. NOM. MAX. SYMBOL MIN. NOM. MAX.

A 4.83 5.02 5.21 E2 3.68 4.40 5.10
Al 2.29 2.41 2.54 E3 1.00 1.45 1.90
A2 1.91 2.00 2.16 E4 12.38 13.26 13.43
b 1.10 1.20 1.30 e 5.08 BSC
bl 1.07 1.30 1.60 el 2.54 BSC
b2 2.39 2.67 2.94 L 17.31 17.57 17.82
b3 2.39 2.53 2.69 L1 3.97 4.19 4.37
C 0.55 0.60 0.68 L2 2.35 2.50 2.65
cl 0.55 0.60 0.65 oP 3.51 3.61 3.65
D 23.30 23.45 23.60 ®P1 7.19 REF
D1 16.25 16.55 17.65 Q 5.49 5.79 6.00
D2 0.95 1.19 1.25 S 6.04 6.17 6.30
E 15.75 15.94 16.13
E1l 13.10 14.02 14.15

NOTESV*:

®  Slot required, notch may be rounded

o EORMLFHN, HRO (HMHE) TUEE (HREMHIKL)

® Dimension D & E do not include mold flash, Mold flash shall not exceed 0.127mm per side, These dimensions are measured at

the outermost extreme of the plastic body

® R~ D#EARBE@EL (ER XYM . HAGNAEEFZ0.127mm, XERSTNETERAEIRIMER.

®  Thermal pad contour optional within dimension D1 & E1.

& HRNVEMMEEARS D1 1 El EXASeERNTIE,

®  Lead finish uncontrolled in L1

o SIHERAE L1 XEAREES.

®  OP to have A draft angle of 1.5°(REF.) to the top of the part with hole diameter of 3.91mm(REF.)

® OPILEF—-LS (ZEE) MEENE (ERM4TE) . fLEH 3.91mm (Z%(E)

ZRERHFEEERAF 11/ 12 Rev.G1.0
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1200V N-Channel SiC MOSFET

HCO40N120F7Y

6. Revision history
BITHE

Table 6 Date and version number/BEi5kA S

Date H #f Revisionfk & ChangesEH N A
2025-02-16 Rev.G1.0 Target Datasheet (Bfrii4&H)

7. Matters needing attention

EEEW

Appendix 1.

Important Technical Guidance, Application Policy, and Copyright Notice/ EEH AIEE. N AMTE SRIEH

[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/

TR FBHEIRAF
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