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Parameter Value Unit

VDS @ Tj,max 700 Vv

RDS(on),ma>< 40 mQ

Qgyp 80 nC

ID’pulSe 230 A

Eoss @ 400V 9.1 nJ

Body diode dir/dt 1300 A/us

ESD class (HBM) 2

Part number Package Marking Related links
IPW65R040CM8 PG-TO247-3 65R040C8 see Appendix A
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1 RAEEE

BRIESBEME, T,=25°C

&2 BEATEE
Values . .
Parameter Symbol - Unit [Note / Test condition
Min. | Typ. | Max.
62 Tc=25°C
Continuous drain current ) Io - - A
39 Tc=100°C
Pulsed drain current 2 Ioputse - - 230 A [Tc=25°C
Avalanche energy, single pulse E, 135
s - - mJ [10=4.9A; Vpp=50V; see table 10
Avalanche energy, repetitive Enr 0.68
Avalanche current, single pulse lys - - 4.9 A |-
MOSFET dv/dt ruggedness dv/dt - - 120 V/ns |Vbs=0...400V
Gate source voltage (static) Vis -20 - 20 V |static;
Gate source voltage (dynamic) Vs -30 - 30 V |AC (f>1 Hz)
Power dissipation Pyt - - 329 W [Te=25°C
Storage temperature T,
B € -55 |- 150 °C |-
Operating junction temperature T;
Extended operating junction
P &l T, 150 - 175 °C [=50hinthe application lifetime
temperature
Mounting torque - - - 60 Ncm |M3 and M3.5 screws
Continuous diode forward current Is 62
- - A |T=25°C
Diode pulse current 2 Is putse 230
Reverse diode dv/dt 3) dv/dt 70 V/ns
Vps=0...400V, Isp<62A, T=25°C see
Maximum diode commutation speed - -
PEEC | di/dt 1300 | A/us |table8
Insulation withstand voltage Viso - - n.a. V. |Vims, Tc=25°C, t=1min
1) § Tj,max BE%‘J
2) &i)*ﬁ’g tp g Tj,max BE%‘J
) (EEMEMFENFFX, SEEHERNR,
BB Revision 2.1
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2 PSS

&3 A
Values . .
Parameter Symbol - Unit [Note / Test condition
Min. | Typ. | Max.

Thermal resistance, junction - case R e - - 0.38 K/W |-
Thermal resistance, junction -

) R - 62 K/W |leaded
ambient
Thermal resistance, junction -

. . RthJA - - K/W |-
ambient for SMD version
Soldering temperature, o~ |1.6mm (0.063 in.) from case for

Tood - - 260 C

wavesoldering only allowed at leads

10s

YHEFH
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3 HESEHE

BRIESBEME, T,=25°C

&4 BEsEN

Values . .

Parameter Symbol - Unit [Note / Test condition

Min. | Typ. | Max.
Drain-source breakdown voltage Vigrpss {650 - - V. |Ves=0V, b=1mA
Gate threshold voltage Vigs)tn 3.7 4.2 4.7 V| Vos=Ves, 10=0.68mA
. - 1 VDs:650V, VGS:OV, Tj:25°C

Zero gate voltage drain current loss - HA
88.9 - Vbs=650V, Ves=0V, T=150°C

Gate-source leakage current lgss - - 0.1 HA  [Ves=20V, Vps=0V

) ) 0.033 [0.040 Ves=10V, 1r=25.0A, T=25°C

Drain-source on-state resistance Ros(on) - Q
0.073 |- Ves=10V, 1r=25.0A, T=150°C

Gate resistance Rs - 1 - Q |F1MHz

x5 &M
Values . .

Parameter Symbol - Unit [Note / Test condition

Min. | Typ. | Max.
Input capacitance s 3796
- - - pF  [Ves=0V, Vps=400V, f=250kHz
Output capacitance Coes 44
Effective output capacitance, energy
2 Coen - 114 |- pF  |V5s=0V, Vps=0...400V
related
Effective output capacitance, time
5) Coft) - 1247 |- pF |/lb=constant, Vss=0V, Vps=0...400V

related

Turn-on delay time tgion) 31

Rise time t; 9 Vop=400V, Ves=13V, Ir=13.5A,

- - ns

Turn-off delay time t4(off 112.3 Rs=5.3Q; see table 9

Fall time ti 6.1

4 Co(er) IEE_ﬁ\IEIE Eg?é\‘ ) % VDS }‘A 0 J:ﬂdE: 400V ETJ’, Eﬁﬁ%ﬁgﬁ'—ﬁ Coss *Elﬁl

) CO([F) ZEE_ﬁ\@EEEEJ % VDSM OJ:H:?: 400V ETJ‘, E?EEEET_”E_']—% Coss *Hlﬁl
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x6 AR BB fRr 45 1

Values . .

Parameter Symbol - Unit [Note / Test condition

Min. | Typ. | Max.
Gate to source charge Qgs 22 nC
Gate to drain charge Qu 25 nC

- - V,, =400V, [,=13.5A, V=0 to 10V
Gate charge total Qq 80 nC
Gate plateau voltage Vptateau 5.8 v
xR RAZRERSYE
Values . .

Parameter Symbol - Unit [Note / Test condition

Min. | Typ. | Max.
Diode forward voltage Voo - 0.9 - V. |Ves=0V, [=13.5A, T=25°C
Reverse recovery time . 120 150 ns

Ve=400V, [=13.5A, dir/dt=100A/us;
Reverse recovery charge Q. - 0.73 11 pc ) ’ g u
seetable 8
Peak reverse recovery current L 11.8 |- A
BIEFAR Revision 2.1
6
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4 HBSFHE

Vs [V]

Diagram 1: Power dissipation Diagram 2: Safe operating area
350 103
1 s
200 102 \
10 ps
250
10!
100 pus
= 200
z T
5 '_'ﬂ 10 1ms
Q:' 150 = \
10 ms
107t
100
DC
102 \
50
0 1073
0 25 50 75 100 125 150 10° 10t 10? 10°
Tc [°C] Vps [V]
P.o=f(T¢) Ih=f(Vbs); Tc=25 °C; D=0; parameter: t,
Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
103 100
1 ps
B \
10 ps
10 100 u\ 05
s
< 9]
5. 100 1ms — 1071 0.2
a \ =Y
= g
10 ms B'IE
0.1
10-1 ~
0.05
DC ~0.02
107 N 74
/7 0.01
single pulse
10-3 10-2
10° 10! 102 103 10-° 104 1073 1072 107!

tp [s]

Iy=f(Vps); Tc=80 °C; D=0; parameter: t,

Zinyc =f(t;); parameter: D=t/ T

YHEFH
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Diagram 5: Typ. output characteristics Diagram 6: Typ. output characteristics
400 250
350
20V
200 20V
300
250 10V
s' 200 s'
£ 8V <L
150
100
7V
50
6V
0
0 5 10 15 20 0 5 10 15 20
VDS [V] VDS [V]
I=f(Vps); T;=25 °C; parameter: Vg I=f(Vps); T=125 °C; parameter: Vs
Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
0.110 2.5
0.100 5.5 V
6V 2.0
0.090 o
N
c ®
2 £
£ 0.080 6 15
2 £
« 7
s
0.070 a
<
1.0
0.060
0.050 0.5
0 50 100 150 200 =50 =25 0 25 50 75 100 125 150
Ip [A] T; [°C]
Rosiom=f(lb); T=125 °C; parameter: Vg Rosion=f(T}); h=25.0 A; Vgs=10V
BB Revision 2.1
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Diagram 9: Typ. transfer characteristics Diagram 10: Typ. gate charge
350 12
25 °C
300 10
120 V
250
8 400 Vv
200 =
< 150 °C 2
T g °
= 150 >
4
100
2
50
0 0
0 2 4 6 8 10 12 0 10 20 30 40 50 60 70 80 90
Ves [V] Qgate [NC]
Ip=f(Vgs); Vos=20V; parameter: T; Vos=f(Qgate); 1h=13.5 A pulsed; parameter: Vy,
Diagram 11: Forward characteristics of reverse diode Diagram 12: Avalanche energy
102 150
125
10t 100
< E 5
< 2
W
10° 125 °C 25 °C 50
25
1071 0
00 02 04 06 08 10 12 14 16 1.8 25 50 75 100 125 150
Vsp [V] T, [°C]
I=f(Vsp); parameter: T, Exs=f(T); I5=4.9 A; V;p=50V
BB Revision 2.1
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Diagram 13: Drain-source breakdown voltage Diagram 14: Typ. capacitances
750 10°
104
700 .
Ciss
's‘ 103
- (™
2 650 =
a
Z v
> 10?2
Coss
600
101 /
Crss
550 100
-50 =25 0 25 50 75 100 125 150 0 100 200 300 400 500
T; [°C] Vps [V]
Voross=F(T)); lr=1 mA C=f(Vyys); V=0 V; £250 kHz
Diagram 15: Typ. Coss stored energy
15
10
E
w
5
0
0 100 200 300 400 500
Vbs [V]
Eoss:f(VDS)
BB Revision 2.1
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Test circuit for diode characteristics
Vb
Rrediode : E
}7
Vs | = —

[—
Re switch

IF

Diode recovery waveform
VDS(peak) VDS
A1 ol
490 % Vs
]
™ dv/dt
]

x£9 1] # B ja]

Switching times test circuit for inductive load Switching times waveform
VDS — zi
90% by
L Vs L L
—O
Ves 10%
Vas
— td(unj¢tr* T o <t
e - ¢ > -ty >
* 10 EsHAI R MR EH
Unclamped inductive load test circuit Unclamped inductive waveform
g Vierips
/8—? Vos = [
—
Vbs Vbs
b =
BIEF Revision 2.1
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PACKAGE- GROV” PG-T0247-3-U06
' MILLIMETERS
DIMENSIONS MIN. MAX.
A 483 521
Al 227 2.54
A2 1.85 2.16
b 1.07 1.33
b1 1.90 241
b2 2.87 3.38
c 0.55 0.68
D 20.80 21.10
D1 16.25 17.65
D2 0.95 1.35
E 15.70 16.13
E1 13.10 14.15
E2 3.68 5.10
E3 1.00 2.60
e 544
N 3
L 19.80 20.32
L1 3.95 447
oP 3.50 3.70
Q 549 6.00
NOTE S 6.04 6.30
DIMENSIONS DONOT INCLUDE MOLDFLASH. PROTRUSIONQR GATE BURRS
= 1 PG-T0247-34MEE, RTBEUNENXK
BUEFAR Revision 2.1
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Revision|Date

Subjects (major changes since last revision)
2.0 2024-12-19 |Release of final version
2.1 2025-03-07

Update of maximum transient thermal impedance and SOA
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