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RG400F08A1M4Z

Al package: 750V 400A IGBT module

Features:

® 750V 400A, Vce(say =1.70V@25°C
High RBSOA capability
Trench/FS Technology

Low switching losses

High SC capability

Typical Applications:
® E-Mobility
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RG400F08A1M4Z
IGBT, Inverter / IGBT , @24
Maximum Rated Values / B\ KIRFRS#
Collector-emitter Voltage .
£ AR S L T,=25C Vces 750 \Yj
Continuous DC collector current Ic nom 400 A
S bh S 2
%Eﬁ,*&ﬁgﬂcﬁuu‘%uw Tc=65°C, Tymax=175°C Ic 430 A
Repetitive Peak collector current
N lcrm=2xI
EBRTESIEES S CcRM=2XIc nom IcrRm 800 A
Gate-emitter peak voltage
N N +20
V4R R SR Vees v
Characteristic Values / #8ES ¥ min. typ. max.
Collector-emitter saturation Voltage® :Cijggﬁ xGEiigx I‘”iig;gc Vv 1;2 2.10 vV
BB 0% za c= s GE= vj= CEsat - .
SRR AR Ic=400A, Vee=15V  Ty=150°C 2.00
Gate Threshold Voltage Ver=10V. Ic=5mA. Tu=25°C Vv 550 | 590 | 650 | v
RS T e cen | SO [51 S
Internal Gate Resistor
N Tvj=25°C i - Q
P AR B J Raint !
Input Capacitance
iﬁ}\%g VCE:25V, VGE:oV, f=100kHz Cies - 33 nF
Reverse Transfer Capacitance
&m1§$®%%¢. VCE:25V, VGE:OV, f=100kHz Cres - 0.50 nF
Gate Charge Voe=-15V/15V 2.50 C
1R BB 1o GE= Qe : u
Collector-emitter Cutoff Current V=650V Ver=0V Tv=25°C | 1 A
EBR-RHRKMTRE IR ° e CES m
Gate-emitter Leakage Current Ver=0V V=20V Tw=25C | 500 A
1AR- R SRR IR e YeERAT GES "
Turn-on Delay Time, Ic=400A,Vce=400V T\j=25°C 172
Inductive Load Vge= -8V/15V T\j=125°C tdon - 172 ns
FrBFEIR ], MR Rcon=3.3Q Ty=150°C 165
Rise Time, Inductive Load | '67#00AVee=400V Ty=25 Co 70
J:}I‘E",ILIEH Eﬁi'ﬁﬁ % Vee= -8V/15V Tv=125°C tr - 73 ns
r RIS Rcon=3.3Q Ty=150°C 74
Turn-off Delay Time, [c=400A, Vce=300V  T,=25°C 180
Inductive Load Vee= -8V/15V T\=150°C tdoft - 1100 ns
FKWTIEIRATE), BM Reofi=12Q Ty=150°C 1067
Fall Time, Inductive Load |c=400A, Vee=300V Ty=25°C 68
—FVET”EH Eﬁi'ﬁﬁ e Vee= -8V/15V Tv=150°C tr - 84 ns
* r RRIL IS Roor=12Q Ty=150°C 87
Ic=400A, Vce=300V  Tv=25°C 8.4
Turn-on energy loss per pulse .
;FJE?J'E'%% Vee= -8V/15V Tv=125°C Eon - 10.1 mJ
N Rcon=3.3Q, Lo=35nH Tv=150°C 11.9
i Ic=400A,Vce=300V, Tv=25°C 249
Turn-off energy loss perpulse |\~ 8V/1SV,L=35nH Ty=125°C | Eor - | 29.0 mJ
KUTHREE _ _ e
Vee=-8V/15V,Reoff =12Q Tvj=150°C 31.7
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RG400F08A1M4Z
SC Data Vce=300V, Vee=15V/-8V, ¢ 6 S
FZER T = Ty=150°C psc - - M
Thermal Resistance, Junction to
Casi Per IGBT/E4 IGBT Rinac - 0.12 | kw
45 E
Temperature under switching
condit\ions Tyjop -40 - 150 | c
TERE
Diode, Inverter /| —iRE , FEH S
Maximum Rated Values /| & XS
Repetitive peak reverse voltage 5
EIE’E&I’DTIJJ%EEEE Tyj=25C VRRM 750 V
Continuous DC Forward Current | 400 A
OIS [ BRI Fnom
Repetitive Peak Forward Current
TEE EEEBR rr=2x1e v 800 ;
Characteristic Values / #8ES ¥ min. typ. max.
Forward Voltage? lz=400A, Vee=0V T=25°C 1.65 | 2.0
R IF=400A, Vge=0V Ty=125°C V - 1.70 \
) A7, j F
IEEIBASERE IF=400A, Ve=0V T,=150°C 1.70
Peak Reverse Recovery IF=400A, Vg=300V T,=25°C 244
Current -dig/dt=6700A/us(T,=150°C) T,=125°C Irm - 276 - A
R RS % Vee=-BY T150C 288
IF=400A, Vg=300V T,=25°C 22.1
}I;er;(?%egry Eé%arge -dig/dt=6700A/us(T,;=150°C) T,=125°C Or - 34.6 uC
VGE:-SV ij:lSOOC 406
IF=400A, Vg=300V T,=25°C 8.2
;er\g?r;_s ,e_ ;e%%overy Energy -dig/dt=6700A/us(T,=150°C) T,=125°C Erec - 85 mJ
SRR Vee=-8V T,=150°C 15.0
Thermal Resistance, Junction to
Casi Per FRD/& 4 FRD Rihic - 0.20 | kw
2R BE
Temperature under switching
Co?lt:tior; Tvop | -40 - 150 | °C
TERE
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RG400F08A1M4Z

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

min. typ. max.

Rated Resistance
- Tnte=25°C - 5 KQ
AFARE A NTC Ras
Deviation of R100 .
R100 Tﬁﬁ’zﬁ Tntc=100°C, R100=493.3Q AR/R -5 - 5 %
Power Dissipation
Tnrc=25° - - W
TR NTC C P25 20 | m
R2=R25 eXp[Bassso(1/T2-1/(298.15K))] B2s/s0 - 3375 K
B-Value
B {& R2=Ras exp[Basigo(1/T>-1/(298.15K))] Boas/go - 3414 K
R2=R25 exp[st/loo(lsz-l/(ZQS. lSK))] 825/100 - 3436 K
Module / {3k
Isolation Test Voltage
N = = . KV
Material of Module Baseplate c
B ERAR MR !
Internal Isolation
N Al20
RBRL %5 2
Creepage Distance Terminal to heatsink 12.0 mm
e e Terminal to terminal 6.1
Clearance Terminal to heatsink 12.0 mm
AN Terminal to terminal 6.1
Comparative Tracking Index ,
\ o )
ARX I AT E A cTl 200
min. typ. max.
Stray Inductance Module
e N - H
AR B Lsce 30 "
Module Lead Resistance,
Tf_rminals—Chip o Tc=25°C, Per Switch Rcc+ee - 0.76 - mQ
RS BIEPE, Wmf-it A
Storage Temperature
N - - oC
Mounting Torque for Module
Mfunting Screw M5 / M5 1244 M 3.0 - 6.0 | Nm
ERZEE
Terminal Connection Torque
L 7 s 4y Vo4 -
Weight
= - - G
. G 460

1) Terminal impedance is included.
BEim R,

2) CTlis about 200.
CTI £9%F 200,
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Package Dimension / % R ~F
Dimensions in Millimeters / X R 84
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RG400FO8A1M4Z
Internal Circuit / RSB ERE]
7T ol g ol 11 PN
8 o—/ 1 -:'J': o—/ "| 2 o—/
N )
% 7 A g
13 J AN 15 J AN 17 oI\
1/ o—/ 14 c—/ ']8 3—/
=+ 2
7 ° 19
Circuit Diagram / H14% &
Output chanracteristic IGBT, Inverter (typical),
Inclusive Ry Output characteristic IGBT, Inverter(typical)
TGBT #thietE, W (UMED , A&R,, (T7150°C), Inclusive Rew
I=f(V,), Va=15V IGBT #HiREE, W3 (T=150C) , A Ry
800 — — 800 v
— Tj=257T s i o
- - - Tj=125C ey
700 ... .. 4 700 ) £ ot
600 600 5 »',_//
------ VGE=19V R
500 500 ‘ 'f//.
100 :: 400
300 200 R
200 200
100 100
0 0
0.0 3.5 0.0 2.5 3.0 3.5
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RG400F08A1M4Z

Reverse bias safe operating area IGBT, Inverter (RBSOA)

IGBT X %4 TAEX, #2F (RBS0A)

I=f (Ver), Va=+15V/=8V, Rere = 12Q, T,; = 150° C

Transient thermal impedance,

BESHB, B3

Inerter

Z,, =)
1000 0
900 - - — IGBT
0.1
H00
700
0. 01
G600 =
e~
o
500 e
3
100 0. 001
300 d
200 1E—4
100
0 i
0 100 200 300 400 500 600 700 800 900 1E-8 1F-7 1E-6 1E-5 1F-4 0.001 0.01 0.1 1
Vee (V) Time (S)
Turn—on/off loss IGBT, Inverter (Typical)
IGBT JHi&/KWifRsE, W3 (MAUE) Turn—on/off loss IGBT, Inverter (Typical)
Eo=f (T.), Eori=F (I V, =+15V/-8V, R =1.5Q, IGBT JFi@ /<MWt fe, M (JLAUE)
Rer=12Q, V=400V Eo=f (R), Eore=f (R) V, =+15V/~8V, I =400A, V=400V
80 — 100
—— Eon, Tj=125C —— Fon, Tj=125C .
_ |- == Eon, Tj=150C - - - = Eon, Tj=150C Jea
Of ... Foff, Tj=125Cc. o1 |l Eoff, Tj=125C P
== EOFF,TJ?IﬁUT: ke 80 ==~ EUFF,TJ_IEUT:: L
60 ’
— =0 . 60
CO =
30 10 N
20
20
10
0 0
0 100 200 300 400 500 600 T00 800 0 5 10 15 20 25 30
I.(A) R (Q)
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RG400F08A1M4Z

Output characteristic FRD, Inverter(typical)
Inclusiver R «

FRD FrHifetd, #4F (MEUE) , 88 Re w

Output characteristic Erec, Inverter (typical)

FRD #yiietE, 4 (MAE) , 8% Re w

I=F(V) E_=f(R)
800 — 16
— Tj=25C — Tj=125C
I (e N b e * - - Tj=150C
00 . .... Ti=150C 14 ‘\
\\
600 12
500 10
400 Ty o8
300 6
200 4
100 2
0 == _ 0
0.0 0.5 2.5 0 5 10 15 20 25 30

Swiching Loss FRD, Inverter (typical) NTC Thermistor

FRD FFoiRE, B3 (JRMED NTC #ge
Ereczf(IF)’Rgonz3'3 Q ’VCE=400V R=f (T)
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