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Parameter Symbol | Note or test condition Values Unit

Isolation test voltage Viso. |RMS,f=0Hz,t=1sec 4.2 kv

Material of module Ni+Cu?

baseplate

Internal isolation basic insulation (class 1, IEC 61140) Si3N4

Creepage distance dcreep | terminal to heatsink 9.0 mm

Creepage distance dcreep  |terminal to terminal 9.0 mm

Clearance dclear | terminal to heatsink 45 mm

Clearance dclear | terminal to terminal 45 mm

Comparative tracking index CcTl >200

1) $EIRIERAR

+R2 IS

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Pressure drop in cooling ap AV/At =10 dm3/min, 50% water/50% 641 mbar

circuit ethylenglycol, T-=60 °C

Maximum pressure in p Thaseplate < 40°C (relative pressure) 2.5 bar

cooling circuit Thaseplate > 40°C (relative pressure) 2.0

Stray inductance module Lsce 8.5 nH

Module lead resistance, Rec+eer | Tr=25°C, per switch 0.75 mQ

terminals - chip

Storage temperature Tstg -40 125 | °C

Mounting torque for modul M Screw M4 baseplate to heatsink 1.8 2.0 2.2 Nm

mounting

Weight G 720 g

1) RESMKITAREN G E5%E N AZEIE AN-HPDPERF-ASSEMBLY,

2 MOSFET

w3 BAHEE

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage Vbss T,;=25°C 1200 Vv

DC drain current Ipnom |Ves=15V, Te=60 °C Tujmax= 175 °C 400 A

Pulsed drain current Ippuise | verified by design, t, limited by Tyjmax 800 A

Gate-source voltage Vass -10/+20 v

SUBFM 3 1.00
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on resistance Rbs(on) |Ib=400A, Ves=15V T,;=25°C 275 | 3.70 | mQ
Ty=125°C 4.00
T,;= 150 °C 4.55
Gate threshold voltage Vesith) | /o=240 mA, Ves = Vps, T,;=25°C 325 | 440 | 555 \Y
(tested after 1 ms pulse
at Ves=+20 V)
Total gate charge Qo Vos=600V, Ves=-5/+15V 1.32 ucC
Internal gate resistor Raint T,;=25°C 0.23 Q
Input capacitance Ciss f=1MHz, Vps=600V, T,;=25°C 42.6 nF
Vc,s: ov
Output capacitance Coss f=1MHz, Vps=600V, T,;=25°C 1.86 nF
Vc,s: ov
Reverse transfer capacitance Cres f=1MHz, Vps=600V, T,;,=25°C 0.17 nF
Vc,s: ov
Cossstored energy Eoss |Vos=600V, T,;=25°C 438 [IN]
Vgs= -5/+15 V
Drain-source leakage current Ipsx Ves=-5V, Vpss=1200V T,;=25°C 100 HA
Gate-source leakage current less  |Ves=20V, Vps=0V T,;=25°C 400 nA
Turn-on delay tdon |[Ib=400A,Ren=5.1Q, |T,;=25°C 77 ns
time, inductive Ves=-5/+15V o
’ ’ T4=125°C 62
load Vos =600V J
T,;= 150 °C 59
Rise time (inductive load) t Ib=400A, Reon=5.1Q, |T,;=25°C 79 ns
VGS = -5/+15 V °
’ Ty=12 7
Vos =600V =1257°C 0
T,=150°C 69
Turn-off delay time, taoff |Ib=400A,Reet=5.1Q, |T,;=25°C 263 ns
inductive load Ves=-5/+15V R
’ T,;=125°C 287
Vos =600V J
T,;= 150 °C 294
Fall time (inductive load) t Ip=400A, Reorr=5.1Q, T,;=25°C 64 ns
VGS = -5/+15 V °
’ T,;=125°C 64
Vos =600V J
T;= 150 °C 65
Turn-on energy loss Eon Ib=400 A, Reon=5.10Q, |T,;=25°C, 19.48 mJ
per pulse Ves=-5/+15V, di/dt=4 kA/us
VDS: 600 V, Lo': 20 nH ij: 125 OC’ 19.85
di/dt =4.6 kA/us
T,=150°C, 20.16
di/dt =4.6 kA/us
HIEFH 4 1.00
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy loss Eoff Ib=400A, Reort=5.1Q, |T,;=25°C, 17.61 mJ
per pulse Ves=-5/+15V, du/dt=7.3kV/us
Vos=600V, L;=20nH T,=125°C, 17.95
du/dt=7.2 kV/us
T,;=150 °C, 18.21
du/dt=7.1 kV/us
Short circuit data Isc Ves=-5/+15V, tsc=3 us, 5300 A
Voo= 800V, Ty=25°C
\,;zimsaxl:gm"-ws*d'/ dt |t =3 ps, 4800
: T,=150°C
Thermal resistance, junction| Ry,r | per MOSFET, AV/At = 10.0 dm3/min; fluid = 0.1 [0.108Y | K/w
to cooling fluid 50% water/50% ethylenglycol, T =60 °C
Temperature under Tyjop -40 150 °C
switching conditions
1) FHm&ElE (Eol) fRESN AQG324, £24.5sigmaltFEIiE, 2 A& HIREN S MmN S35 N B ICAN-
HPDPERF-ASSEMBLY,
3 E_RE
RS BAEEE
Parameter Symbol | Note or test condition Values Unit
DC body diode lsp | Tymax=175°C, Ves=-5V | Te=60°C 210 A
forward current
Pulsed body diode current Isp puise | verified by design, t, limited by Tyjmax 800 A
Re FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Forward voltage Vosg  |Isp=400A, Ves=-5V T,;=25°C 442 | 6.15 v
Ty=125°C 422
T,;=150°C 4.16
Peak reverse recovery Jerm Isb=400 A, V,=600V, T,;=25°C 165 A
current Ves=-5V T,=125°C 287
Ty=150°C 309
SUBFM 5 1.00
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Re HEE (%)
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Recovered charge Qi Iss=400 A, V,.=600V, T,;=25°C 11.20 ucC
Ves=-5V Ty=125°C 18.10
Ty=150°C 19.30
Reverse recovery energy Erec Iso=400 A, V,.=600V, T,;=25°C, 14 mJ
Ves=-5V -di/dt=5.9 kA/us
T;=125°C, 41
-di/dt=6.9 kA/us
T,;=150°C, 4.7
-di/dt=6.9 kA/us
4 NTC-FABEE
)7 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rated resistance Ras Tarc=25°C 5 kQ
Deviation of Ry AR/R | Ta1e=25°C, R100=493 Q -5 5 %
Power dissipation Pys Tarc=25°C 20 | mW
B-value Basiso | Ra= Rosexp[Bassso(1/T2-1/(298,15 K))] 3375
B-value Bis/go | Ra= Rasexp([Basyso(1/T2-1/(298,15 K))] 3411
B-value Bas/i00 | R2= Rasexp[Basjioo(1/T2-1/(298,15 K))] 3433
SUBFM 6 1.00
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pressure drop in cooling circuit,

output characteristic (typical), MOSFET

Ap = f(AV/At) ID = f(VDs)
Tr=60 °C, fluid = 50% water/50% ethylenglycol Ves=15V
120 800 T I A
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Drain source on-resistance (typical), MOSFET

drain source on-resistance (typical), MOSFET

Ros(on) = f(Ty)) Ros(on) = f(Ip)
Ib=400 A, Ves=15V VGs:lSV
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capacity characteristic (typical), MOSFET
C =1(Vos)

switching losses (typical), MOSFET

E=f(Rq)
f=1MHz,Ves=0.0V, Ty=25°C Ib=400A, Vps=600V, Ves=-5.0/15.0V
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switching losses (typical), MOSFET

thermalimpedance , MOSFET

RthJF = f(dV/dt)

fluid = 50% water/50% ethylenglycol , Tr=60 °C

0.120 T

|[—— =

thJF*

I
Mosfet |

0.114

E =1(lp)
Vos =600V, Reoff= 5.1 Q, Reon=5.1 Q, Ves=-5.0/15.0 V
50 I
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———E,,T,=150C J
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transient thermal impedance , MOSFET

forward characteristic body diode (typical), MOSFET

Zin=f(t) Iso=f(Vsp)
AV/At =10 dm3/min, fluid = 50% water/50% T,j=25°C
ethylenglycol, Te =60 °C
l Il L [ T TTTTT [ [ \\\HHI 800 T /
Z,,: Mosfet (D:0.0)i V=5V /
700 2T Ve 7OV //
/ /
600 //
/ /
0.1
i 500 !
s A < / /
< T4 400 /
N ; - / /
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0.01 / /
a /
/ 200 7
/
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r[K/W] 00101 00372  0.036 0.017 100 //
T‘[S] 0.0053 0.04 0.2723 1.1569 /
RN 0 Z
0.001 0 1 2 3 4 5 6
0.001 0.01 0.1 1 10
t(s) Vg (V)
BIRFH 00
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Switching losses body diode (typical), MOSFET
Erec: f(ISD)
V=600V, Reon=5.1Q, Ves=-5.0/15.0V

Switching losses body diode (typical), MOSFET
Erec = f(RG)
V=600V, Isp=400 A, Vgs=-5.0/15.0V

10 7 10 I I
Erec’ T,125°C Erec’ ij:125°C
——— E_,T,=150°C ——— E,T,7150°C
8 8
6 6
5 =)
£ £
I.IJE LIJE
4 4
2 2 ~
\Q _____
0 0
0 200 400 600 800 5 10 15 20 25 30
Isp (A) R, (Q)
Reverse bias safe operating area (RBSOA), MOSFET |temperature characteristic (typical), NTC-Thermistor
b= f(VDs) R= f(TNTC)
Reoff=5.1 Q, Ves=+15V/-5V, T,;=150 °C
1000 . ‘ 100000 ‘
module R, i
— — — chip
800 1
[
|
[ 100002
600 l D
= — AN
= } S
400 }
[
| 1000
[
200
0 100
0 200 400 600 800 1000 1200 1400 0 20 40 60 8 100 120 140 160
V(v o
os (V) Tyre (°C)
HIEFEM 10 1.00
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Module label code

Code format Data Matrix Barcode Codel28

Encoding ASCII text Code Set A

Symbol size 16x16 23 digits

Standard IEC24720 and IEC16022 IEC8859-1

Code content Content Digit Example
Module serial number 1-5 71549
Module material number 6-11 142846
Production order number 12-19 55054991
Date code (production year) 20-21 15
Date code (production week) 22-23 30

Example

71549142846550549911530

71549142846550549911530

Packing label code

Code format Barcode Codel28

Encoding Code Set A

Symbol size 34 digits

Standard IEC8859-1

Code content Content Identifier Digit Example
Module serial number X 2-9 95056609
Module material number 1T 12-19 2X0003E0
Production order number S 21-25 754389
Date code (production year) 9D 28 -31 1139
Date code (production week) 33-34

Example ‘

X950566091T2X0003E0S754389D1139Q15

4

=]

IR 13

1.00
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Revision Date of release |Description of changes
v1.0 2017-11-06 Target datasheet
vli.l 2018-11-28 Target datasheet
- - Datasheet migrated to new system:”
¢ Layoutchanged
¢+ Revision number scheme changed: 0.xy = Target/Preliminary; 1.xy
=Final
1.00 2021-03-23 Final datasheet
IR 14 1.00
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