DATA SHEET

HCO90N065H6P

650V N-Channel SiC MOSFET

= 4 5 /Product features

®  Top side cooling technology
TABEFR AR

®  High Blocking Voltage with Low On-Resistance
STFEESRSBER

®  High Speed Switching with Low Capacitance
BAXRESRBEGMT

®  Easy to Parallel and Simple to Drive
ZTHE BN B

®  100% UIS Tested
100% UISz

[ Resistant to Latch-Up
PP

° Halogen free, RoHS compliant
T, fF&RoHS

N F$aiE/Applications
[ ]

Uninterruptible power supplies
TiEMreER (UPS)

®  Switching mode power supply
FFXREAERR (SMPS)

®  Solar inverters
AFHBEE L=

®  High voltage DC/DC converters
= EDC/DCH =g

LM fES$/Key Performance Parameters

Drain
TAB
pin 3-4

Gate /|
pin 2 e
'—

@EO

Source
pin 1

Parameter Value Unit
Vbss 650 V
Rbs(on), typ 90 mQ
lom 61 A
Type/B S Package/#f 3t Marking/#ri2 Packaging method/f13 /7=
HCO90N065H6P TSC263-4L HCO90N065P Tape and Reel/&H 8%
7 N Ve /\._
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650V N-Channel SiC MOSFET
HC090NO065H6P

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

R ABUE EBicT= 25Clrie B EHA
Table1 Maximum ratings/& AZUEE

Parameter Symbol Test conditions Value Unit
¥ S W A & L4
Drain-source voltage
iyl 9 Voss T225°C 650 Vv
Drain current’ | Tc=25°C,Ves=18V 31 A
. 3 N D
ELRIRE R Tc=100°C Ves=18V 22
Peak drain current? .
(R AR 7 Iom Tc=25°C 61 A
. . 1
%Z;t@g;g%‘%’e current Is To=25°C,Ves=-5V 16 A
=8 — /.
; 2
Eaak_d,'f;‘g%ﬂge”t lsw Tc=25°C,Vas=-5V 61 A
— 7,
Maximum gate source voltage
RS A E Vs uax -8~22 | V
Recommend gate source voltage
e MR Ves.op 5~18 | V
Avalanch ingl I
g;fg%%gg%gy single puise Ens Ias=2.5A,Vop=50V,L=1mH 72 mJ
Power dissipation P Te=25°C 273 W
57 tot
BRI Tc=100°C 136
1. Limited by Ti(max)/SZRFRA%ES
2. Pulse width tp limited by Tjmax /B ZRF R ALEE
2/ S A=
TR SBHRAT 011 Rev.G1.0
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650V N-Channel SiC MOSFET
HC090NO065H6P

2. Thermal characteristics

Table 2 Thermal characteristics/#visiE

Parameter Symbol Test conditions Value/{ Unit
S8 TS M A Min. | Typ. Max. | S
?;%;]%egTemperature Tog 55 175 °c
(:)[p}ltlezrga%t:ﬂ%g junction Temperature T, 55 175 oc
'grg_%r;l:llz Hresistance, junction-case Rirgo) 0.55 KW
'gl'g_%r?gg\;ﬁﬂsistance, junction-ambient Ringa 61 KW
z%;;%ig teé]n;%egture, reflow solderin Tou reflow MSLA 260 oc
SRS AT RAR 3711 Rev.G1.0
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650V N-Channel SiC MOSFET

HC090NO065H6P

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

B S 45 M minT= 25c e A
Table 3 Static characteristics/E 75414

Parameter Symbol Test conditions Value/{& Unit
S TS T &4 Min. [ Typ. [ Max. | 1
Drain-source breakdown voltage
RS EHEE g V@erpss | Ib=0.1mA Vges=0V 650 vV
Gate threshold voltage Vesan | 15=2.5mA Vos=Vas Ti=25°C 22 | 25 | 42 Y
IR B RERE ® R T=175°C 1.7
Drain-source on-state resistance Tj=25°C 90 100
ST AT B Rosen) | 1b=10A,Vas(on)=18V mQ
Iﬁ*& /}E*&#ﬁ%ﬁﬂ TJ=175°C 105
Zero gate voltage drain current
. . Ipss Vps=650V,Ves=0V 50 pA

FBIR-RFARIFE
Gate to source Leakage current | Vps=0V,Ves=18V 200 A
N 5 3 s GSS
AR R R R Vbps=0V,Ves=-5V 200
Integrated gate resistor

N Rg; f=1MHz,Vac=25mV 15.8 Q
PRI TAR A "
7 N Ve /\._
SR S RAR Y Rev.G1.0
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650V N-Channel SiC MOSFET
HC090NO065H6P

Table4 Dynamic characteristics/Zh734F1%

Parameter Symbol Test conditions Value/g Unit
30 #s sk & 14 Min. | Typ. | Max. By
Input capacitance !
BAEE Ce: 099
Vps=400V,
Output capacitance c Vas=0V 60 F
PPN P
f=1MHz
Reverse transfer capacitance c 6
REFHES "
Coss stored energy
ot e e A B Eoss Calculated based on Coss 6 '8
Total gate charge
BB Qoten 2
Vop=400V,
Gate source charge Ib=10A
- AR Qos 4 "
VGs=-5/1 8Vv
Gate-drain charge
AR Qeo 13
Table 5 Reverse diode characteristics/{& —1k & [z m4H1%E
Parameter Symbol | Test conditions Value/fg Unit
B¥ #e | WiAKs Min. | Typ. | Max. | #H
Drain-source reverse voltage v 1s=5A,Ves=0V,T=25°C 2.7 v
1R AR E R * | 15=5A Ves=0V,T=175°C 24
MOSFET forward recovery time
. t 13.1 ns
MOSFETIF [ ¥k & ki 8]
Vbs=400V,
MOSFET forward recovery charge Q 100.3 nC
MOSFET (i B ro | sT10A '
-dis/dt=1400A/us
MOSFET peak forward recovery current | 127 A
MOSFET[Efa e B 7 " .
P A INH]
ZREHHESEERAT 5/11 Rev.G1.0
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650V N-Channel SiC MOSFET
HC090NO065H6P

4. Electrical characteristics diagrams

BSREER

Typ.Output characteristic/# Ed%g H 4514

Typ.Output characteristic/ g ZV%5 H 454

60 -

Conditions:
T,=-55°C
50 4 t,<200ps

Vgs=18V

Vgs= 10V

o

Drain-Source Current, Ipg (A)

Drain-Source Voltage, Vpg (V)

0.0 3.0 6.0 9.0 12.0 0.0 3.0 6.0 9.0 12.0

Conditions:
T,=25°C
50| t,<200ps

404 V=18V
Ves=16V

w
o
1

N
o
1

-
o
1

Drain-Source Current, Ipg (A)

o

Drain-Source Voltage, Vps (V)

Typ.Output characteristic/# Ed%gy ) 4514

Typ.Transfer characteristics/{£#4F 1%

404 Vgs=18V.

Ves=16V
Ves=14V

Drain-Source Current, Ipg (A)

o

Drain-Source Voltage, Vs (V)

60 501
Conditions: Conditions:
T,=175°C Vps=20V
50 t,<200ps 40| t-<200ps

0.0 3.0 6.0 9.0 12.0 0.0 3.0 6.0 9.0 12.0

w
o
1

T,=175°C
20 -

T,=25°C
104

Drain-Source Current, Ipg (A)

Gate-Source Voltage, Vgs (V)

Typ.Drain-source on-state resistance/ S i@ E 414

Typ.Drain-source on-state resistance/ S & B4 14

2.5 160 -
Conditions: Conditions:
Ips=10A Ves=18V

= 204| Vess18v o 1404] t,<200ps
o “ t,<200ps _g
o

= @ 1201 T,=-55°C

1.5+ <
o 2 100 3

o . & T,=175°C

210 "
8 2 80+ T=25°C
2 ©

- ;7]
&J 0.5 2 604
[}
c o
o c
0.0 T T T T T 1 O 40 T T T 1
25 50 75 100 125 150 175 0 10 20 30 40
Junction Temperature, T, (°C) Drain-Source Current , Ips (A)
2z B 4 INH]
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650V N-Channel SiC MOSFET I

HC090N065H6EP |
Typ.Drain-source on-state resistance/ 5 & B 4& 4 Typ.Reverse drain current characteristics/g1 % — {& &4
300+ -10 -8 -6 -4 -2 0
Condintions: ' v 0

= I,s=10A —

g 2504 t,<200ps - C{fﬂggg

N -

(] < t,<200ps [] -10
E 200- A

5 ..E“ 1 -20

& 1504 o

(a4 =

Py = 4 -30
o (8]

c 100+ ©

k) £ q -40
2 V=15V 3

g 507 V=16V »

c Ves=18V £ 1 -50
o 0 L] L] L} L} L} L} L} 1 E

-55 -25 5 35 65 95 125 155 185 a J 60

Junction Temperature, T, (°C) Drain-Source Voltage, Vps (V)

Typ.Reverse drain current characteristics/8t % — ff 4514 Typ.Reverse drain current characteristics/8t % — #f &45 1%

-10 -8 -6 -4 -2 Y -10 -8 -6 -4 -2 0
r X T 0 [ T 0
2 Conditions: Conditions:
< || T,=25C ~ | 1=175%¢
8 t, < 200ps 1 -10 < <2000 1 -10
< 8
£ {-20||]| = 2
g "g‘ 1 -20
= =1 = Vgs= -5V
S Vos =18V {-30 5 i 4 -30
g o
5 8 Vas= -2V
3 d -40 = 4 -40
* <]
£ ?
4- c d.-
g 50 .E 50
(=)
. 4 -60 . -60
Drain-Source Voltage, Vps (V) Drain-Source Voltage, Vs (V)
Typ.Gate threshold voltage/| 1 R{E B [E 42454 Typ.Gate charge/#1 84| 4R B8 &7
- 25+
5.0 Conditions:
20 I,s=10A
< 204 ve=-5/18v
—~ 4.0+ 2 Vos=400V
S 8 T, =25°C
s > 154L—
3 | .
" 3.0 N
o £ 10
S )
E 2.0+ >
Q -
5 v 3
© 1.0+ s g
S Condllilons: 0 o
o Vps=Vgs &,
< Ips=2.5mA -
= ]
0-0 | L] L] L | L] L] L] 1 o -5 T T 1 L] L] 1
-55 -25 5 35 65 95 125 155 185 0.0 5.0 10.0 15.0 20.0 25.0 30.0
Junction Temperature T, (°C) Gate Charge, Qg(nC)
2z B 4 INH]
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650V N-Channel SiC MOSFET

HCO090N065H6P |
Typ.3rd Quadrant Characteristics/3L %5 = & R4%14E Typ.3rd Quadrant Characteristics/3L %5 = & R4%14E
-8 -8 -6 -4 -2 0
r r 0
Conditions: Conditions:
= || 1,=-55C ~ | T=2sc
< | <2000 Z | +,<200ps -10
w [72]
. =2
';é; g -20
t E
=3
5] 5] -30
S 8
=2 =2
-40
3 :
£ c
g B ~50
o [a]
d -60 : -60
Drain-Source Voltage,Vps (V) Drain-Source Voltage,Vps (V)
Typ.3rd Quadrant Characteristics/$1 %) 55 = & FR4E M4 Typ.Capacitances/giL & 1 4%
-8 -6 -4 -2 0 10000 -
y . . . 0 Conditions:
Conditions: V.=V VI:: :ig:.:v
~i| 1=175%C as= Ciss =
S | <200 1 -10 10004 - FiaMuz
= T
"E 1 -20 3' Coss
2 § 100-
3 130 || £
@ (%]
o ]
£ { sl || & 10 Crs
(<} (8]
@
£ 1-50
S 1 L] L] L) 1
o
J 60 0 50 100 150 200
Drain-Source Voltage, Vpg (V) Drain-Source Voltage, Vpg (V)
Typ.Capacitances/s2 B e 294514 Typ.Coss stored energy/$1 &I Coss 7 {%RE &
10000 - 12 -
1000 - 101
o Ciss 3_ 8-
& 100 4 [
[V} [o]
g COSS LIJ-\ 6 T
£ 104 &
% o 4
o c
© Crss Conditions: L
O 14 T,=25°C T 5l
Vac =25mV 5
f=1MHZ 5
0l1 L] L] L] L] L] 1 0 L] L] L] L] L] 1
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Drain-Source Voltage, Vps (V) Drain to Source Voltage, Vps (V)
2 AL P NS
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650V N-Channel SiC MOSFET

HC090NO065H6P
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650V N-Channel SiC MOSFET |
HCO090N065H6P |

5. Package outline

HRIME

Figure 1. Outline TSC263-4L, dimensions in mm/TSC263-4L5MER~F (ZEX)

TOP VIEW SIDE VIEW BOTTOM VIEW

=
N
[A-4=——s—" %A —= *D2 };
D1 = *
HM PM [ 1 _1
] D | 0 — —— —
l ~J0.05]5 ~ ~
o) m
* l =
: | _9 A @
N 1]
. —
1 10 ;
M4 .
e—’l DETAIL A *C *b (2X)
: 0. 10[B[A®]
T T de—i] 2
—] s *
\ | | X {4 I
= 0. 25— tft=— f LL — L3 1
GAUGE PLANE NE 5
(= ~
FRONT VIEW DETAIL A = BACK VIEW ©
S
3
DIM DIM
SYMBOL MIN. TYP. MAX. SYMBOL MIN. TYP. MAX.
*A 4.40 4.50 4.60 *E 9.45 9.60 9.75
A1 1.75 1.80 1.85 E1 6.15 6.35 6.55
A2 2.65 2.70 2.75 e 5.08 BSC
*b 1.22 1.27 1.32 *H 16.02 16.22 16.42
*b1 1.22 1.27 1.32 *L 1.70 1.90 2.10
*c 0.45 0.50 0.55 *L2 0.05 0.10 0.15
*D 10.95 11.10 11.25 *L3 1.10 1.30 1.50
D1 9.50 9.60 9.70 L4 2.27 REF
*D2 9.00 9.20 9.40 L5 4.15 4.35 4.55
S 0° - 8°

NOTES:

ALL DIMENSIONS ARE IN MILLIMETER. ANGLES ARE IN DEGREE.
DIMENSION "D" DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD FLASH SHALL NOT EXCEED 0.150 MM
PER SIDE. DIMENSION "E" DOES NOT INCLUDE MOLD FLASH, GATE BURRS, THE GATE BURRS SHALL NOT EXCEED 0.15MM.

) DIMENSIONS D AND E ARE DETERMINED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY EXCLUSIVE OF MOLD FLASH,
TIE BAR BURRS, GATE BURRS AND INTERLEAD FLASH, BUT INCLUDING ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF
THE PLASTIC BODY.

E:

o FIBERHIMERAREMN, AEMNENEL

® R~ D AEFESIME VA REY. 51 HE CATESNAEEIZ0.15mm, R‘f E FEFEERA VL. ROKRRY, RORKYAF@IL0.15mm,

® R~ D, E BREBRAGHEIMERFEHN, FNEEERGL. EELEREA. ROKKTSIMIE 4, TE'@?EWHMSTZFTH*K%DJE B 8] o] fEFF
TR AN Bk $5 1

ZRE IR SEERAR
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650V N-Channel SiC MOSFET
HC090NO065H6P

6. Revision history
Table 6 Date and version number/HEi 5iR &S

Date H #f Revision Rk Z< ChangesEX AR
2025-12-22 Rev.G1.0 Target Datasheet (B #ri4&H)

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

http://www.hmwsemi.com/
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Important Technical Guidance, Application Policy, and Copyright Notice/EE# AR5/ . N AMSE SR A

[#iE5&it4E5(]

AXHRRENAAREES, SR EMREETNARE], XIE
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£.

(RN S IR A E ]

AR TR AR AT G, FERERNE
EHE5EE, ABSMATRME AR TEENEZ
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BTN, MBRRITEREHF SR ERGIEE.

(R AZE£5MIR=K]
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