@ RedPower

RG400FO07A1M4

Al package: 650V 400A IGBT module

Features:

® 650V 400A, Vcesay =1.55 V@25°C
High RBSOA capability
Trench/FS Technology

Low switching losses

High SC capability

Typical Applications:
® E-Mobility
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RG400F07A1MA4
IGBT, Inverter / IGBT , @24
Maximum Rated Values / B\ KIRFRS#
Collector-emitter Voltage .
% @*&'Zi%{t*& EE,J_'TS TVJ—25 C VCES 650 V
Continuous DC collector current . o
%@*&ﬁgﬁzﬁiﬁ EE,\;}%, TC:8O C, ijmax=175 C IC nom 400 A
Repetitive Peak collector current
FHRTEGEESR | o lorw 800 &
Gate-emitter peak voltage
; R +20
V4R SR Vees * v
Characteristic Values / 8ES ¥ min. typ. max.
Collector-emitter saturation Voltage :Cijggﬁ xGEiigx I‘”iig;gc Vv 123 2.10 v
A 0% z3 c= s GE= vj= CEsat - .
SRR AIIRIBA LR Ic=400A, Vee=15V  Ty=150°C 1.89
Gate Threshold Voltage .
I\j *& [\E-I_EHE EE,J:T’; Vce=10V, 1c=3.2mA, TvJ:25 C VGEth 5.0 5.8 6.8 Vv
Internal Gate Resistor
B AR Ty=25%C Reim | - | 1 Q
| tC it
%);\ Eaagc' ance Vee=25V, Vee=0V, f=100kHz Cies -] 30 nF
Reverse Transfer Capacitance
}_y_\‘[,’ﬂ bl pacl Vee=25V, Vee=0V, f=100kHz Cres - | 560 OF
Gate Charge
rj *})—2 EE,'T_';_Tg Vee=-15V/15V QG - 0.9 UC
Collector-emitter Cutoff Current .
EHF-R SR EMRE g | Vo0V Vo0V, Tumaoc lees |- L] mA
Gate-emitter Leakage Current .
H *&‘ﬁ%d‘*&;ﬁ EE,iﬁ VCEZOV, VGE:20V, TVJ:25 C IGES - 500 nA
Turn-on Delay Time, Ic=400A, Vce=300V  Ty=25°C 105
Inductive Load Vee= -8V/15V Tv=125°C tdon - 115 ns
FrBFEIR A E], BRMEE Roon=1.8Q Ty=150°C 120
Rise Time, Inductive Load | 'c=400A, Vee=300V Ty=25C 60
J:?I'ETJLI\EH ' Eﬁ'l‘li"ﬁ %Z Vee= -8V/15V Tv=125°C tr - 62 - ns
e Rcon=1.8Q Ty=150°C 65
Turn-off Delay Time, Ic=400A, Vce=300V  Ty=25°C 325
Inductive Load Vee= -8V/15V T\j=150°C tdoff - 345 ns
FWTFER A a], Rt TiEk Reof=3.3Q Ty=150°C 355
Fall Time, Inductive Load 1c=400A, Vee=300V Ty=25°C 90
—FB&(ETJLI\EH ' Eﬁ'ﬁﬁ % Vee= -8V/15V Tv=150°C t; - 210 ns
* o RRILIS Roof=3.3Q Ty=150°C 220
Turn-on energy loss per pulse c=400A,  Vee=300V Ty=25C 1.73
ﬁl%?lg'%% Vee= -8V/15V Tv=125°C Eon - 3.80 mJ
= Reon=1.8Q T=150°C 4.30
Turn-off energy loss per pulse |c=400A, Vce=300V, Ty=25°C 14.8
XU IR Vee=-8V / 15V, L,=25nH Tv=125°C Eof - 17.8 mJ
> Vee= -8V/15V, Reo=3.3Q  Tvj=150°C 18.2
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RG400F07A1M4

SC Data Vce=300V, Vee=15V/-8V, ¢ 6 S
FZER T = Ty=150°C psc - - U
Thermal Resistance, Junction to
Casi Per IGBT/&/ IGBT Rihac - 0.12 - KW
45 E
Temperature under switching
condit\ions Tyjop -40 - 150 | c
TERE
Diode, Inverter /| Z1RE , ¥EEH 5
Maximum Rated Values /| & XS
Repetitive peak reverse voltage .
FIE’E&HIJJ%EEEE ij:25 C VRRM 750 V
Continuous DC Forward Current | 400 A
OIS [ BRI F
Repetitive Peak Forward Current
EE RS Ieru=2 e Ieru 800 A
Characteristic Values / #8ES ¥ min. typ. max.
Forward Voltage lF=400A, Ve=0V Ty=25°C 1.55 [ 2.2

R IF=400A, Vge=0V Ty=125°C V - 1.52 \

) A7, j F

IE [E) RS B 1F=400A, Vee=0V T,=150°C 1.50
Peak Reverse Recovery [r=400A, VrR=300V T,=25°C 250
Current -dir/dt=4800A/us(Ty=150°C)  T,=150°C lrm - 280 - A
R R B IEE R R Vee=-8V T,=150°C 300
Recovery Charge IF=400A, Vr=300V T,=25°C 15.0

A e -die/dt=4800A/us(T\j=150°C)  T,=150°C Qr - 23.1 uC
X [E PR & B8 71 Vee=-8V T,=150°C 27.0
Reverse Recovery Energy | 'F=400A VR=300V T,=25C 4.2
R IR R -die/dt=4800A/us(T\j=150°C)  T,=150°C Erec - 6.9 mJ

oA Vee=-8V T,=150°C 8.1
Thermal Resistance, Junction to
Casde: Per FRD/&/™ FRD Rinhic - 0.19 | kw
2R BE
Temperature under switching
Co?lt:tior; Tvop | -40 - 150 | °C
TERE
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RG400F07A1MA4

NTC-Thermistor/ NTC-#\k &5,pH
Characteristic Values / f£fE3 %

min.

typ. max.

Rated Resistance

FRAREE FH

Ty=25°C

R2s

KQ

Deviation of R100
R100 {R#%1E

Tc=100°C , Rloo=481Q

AR/R

%

Power Dissipation

IhRFER

Tc=25°C

P25

10

mw

B-Value
B{E

R>=Ry5 exp[st/50(1/T2-1/(29815K))]

Bos/s0

3380

B-Value
B{E

R>=Rys eXp[Bz5/go(l/T2-l/(29815K))]

Bosiso

3440

Module / {3k

Isolation Test Voltage
4 25 N3 BB

RMS, f=50Hz, t=3s

VisoL

3.0

KV

Material of Module Baseplate

R

Cu

Internal Isolation

RS

Al203

Creepage Distance

JEES B S

Terminal to heatsink
Terminal to terminal

12.0
6.1

mm

Clearance

Al

Terminal to heatsink
Terminal to terminal

12.0
6.1

mm

Comparative Tracking Index

A3 B ERIEE

CTI

>200

min.

typ. max.

Stray Inductance Module

FRIR T B8 BB R

Lsce

30

nH

Module Lead Resistance,
Terminals-Chip

RIRSIEBFE, swT-Sh

Tc=25°C, Per Switch

Rcce+ep

1.00 -

mQ

Storage Temperature
EaE

Tstg

125

°C

Mounting Torque for Module
Mounting

RIRLZ K SIFE

Screw M5 / M5 1244

M

3.0

Nm

Terminal Connection Torque

MR EENE

Screw M6 / M6 1224

M

3.0

Nm

Weight
£

460 -
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@ RedPower

Package Dimension / % R ~F
Dimensions in Millimeters / X R 84
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@RedPower RG400F07A1MA4
Internal Circuit / PSP EBIE
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“+ L
7 ° 19
Circuit Diagram / H14% &
Output characteristic IGBT, Inverter(typical) Output characteristic IGBT, Inverter(typical)
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le=f(Vece), Ver=15V le=f(Vee), Tw=150°C
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RG400F07A1MA4

Transfer characteristic IGBT, Inverter(typical)

HBAFE, EEIGBT
le=f(Ver), Vee=20V

Reverse bias safe operating area IGBT, Inverter, (RBSOA)
RBSOA, i¥i3FIGBT

1=f(Vee), T,7150°C, Vge=+15V/-8V
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E,.=f(lc), Vge=+15V/-8V, Ryon=1.8Q, V=300V E,.=f(Ry), Vee=+15V/-8V, 1:=400A, V=300V
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RG400F07

A1M4

Turn-off loss IGBT, Inverter,(typical)
XBTIREE, WTIGBT
Egie=fllc), Ve=+15V/-8V, Ro=3.30Q, V=300V

40

36 7
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24 ot

Eoff/mJ

20 G
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8 - P

/‘ Eoff, Tvj=125°C
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4 — Eoff, Tuj=150°C
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Output characteristic FRD, Inverter(typical)

Wt AtE, W IFRD
le=f(VF)
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Turn-off loss IGBT, Inverter,(typical)
KHUTIRFE, WEIGBT

Egir=f(Ry), Var=+15V/-8V, I:=400A, V=300V
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Eoff/m]
\

12

[ = = = Eoff, Tvj=125°C

4 H Eoff, Tvj=150"C

Ra/0)

Switching loss FRD, Inverter, (typical)

RERERFE, FEFRD
Erec=fll), Rgon=1.8Q, V=300V
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RG400F07A1MA4

Switching loss FRD, Inverter, (typical)

NTC Thermistor

Rtk EHFE, FEEFRD NTC FARERFE
E .c=f(Rg), 1:=400A, V=300V R=f(T)
9 475
g n = = ~Erec, Tvj=125"C || l
\ — Erec, Tvj=150"C \I.;‘.)
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