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RG400F08ATM7R

Al package: 750V 400A IGBT module

Features:

® 750V 400A, Vcesat =1.35V@25C
High RBSOA capability
Micro pattern trench/FS technology
Low switching losses
High SC capability

Typical Applications:
® Automotive Applications

® Motor Drives

SRR

Equivalent Circuit Schematic

7= SRR
® 750V 400A, Voea = 1.35V@25°C
® 15 RBSOA f
® AR & IR
® (LIFIRHiFE
® [=iikRES
BRI F .
® RENH
® LUKz
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RG400FO8ATM7R
IGBT, Inverter / IGBT, j¥fdrg4y
Maximum Rated Values / & KirFrS %
Collector-emitter voltage .25 vV 750 v
SHR-RKHRBE v CES
Continuous DC collector current I nom 400 A
Moy E A g
%Eﬁ:*&ﬁ—*E/JILEﬁ:UIL TC=65°C,TVJ' max=175cc IC 460 A
Repetitive peak collector current =1 | 800 A
SRR EREESR pmImS CRM
Total power dissipation . .
TR IREE Tc=25C,Tyjmax=175C Prot 1200 w
Gate-emitter peak voltage Vv +20 v
IHR-& STIRIE(E B & GES -
Characteristic Values / t£E8 &% min. typ. max.
Collector-emitter saturation voltage 1c=400A, Vge=15V Ty=25°C V. 1.35 1.70 v
R AR- R SR TR AN R B Ic=400A, Vee=15V T=150°C CEsat ” 1.47
Gate threshold voltage
IR EEEE Vee=Vee, 1c=6.4mA T=25°C Veen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor T,225°C R 0.55 o
ME AR EBFE K Gint i ' i
Input capacitance .
NGRS Vee=26V, Vee=0V, #=100kHz Ty=25°C Cies - | 584 | - |nF
Reverse transfer capacitance .
RiEEmEBER Voe=25V, Vee=0V, f=100kHz Ty=25C Cres - 0.22 - | oF
Gate charge
4% EETE*JQ‘I Vee=+15V Qe - 242 | - | uc
Collector-emitter cut-off current V=750V Va0V T,225°C | 10 A
B GRAIRER | Vo0V ’ ces | ] - ftom
Gate-emitter leakage current Vom0V Vee=20V T,225°C | 500 A
AR-R SRR IR cETTTeET ! GES ’ ’ "
Turn-on delay time, inductive load '\?=4OO£}>/1C55\7400V Iv’ifg);(ic ¢ 122
~ [EsR . N Eﬁ' ﬁ . GE= - vi= don - - ns
ﬂ:@LLﬂjlﬂy R lﬁ)\ﬁ RGon=2-4Q ij=15OGC 171
Rise time, inductive load I\?=400£’/>/1C§\7400V Iwifgscc t 3:13
+ 1 E&" & GE= - vi— r - - ns
EFEHE, R Mg e “
Turn-off delay time, inductive load '\;=400£}/1\é:/5=400\/ 1"‘??25(:(: ) ;gg
SE R FESR B A= GE= - vi= doff - - ns
%%LLET]EH ’ 758 lﬁ J\ﬁ RGoff=7-50 ij=15O°C 813
Fall time, inductive load I\;=4OOQ}/1\§/E=4OOV IVF?g;EC t 16221
SEE B B 2% GE= - vi= f - - ns
T B"—F E——I- [ET.I [Ty ‘é J\ﬁ RGoff=7-50 ij=15OGC 136
Turn-on energy loss per pulse Ic=400A, Vce=400V, L,=30nH TVj:ZSOE 10.9
3 = GE™= - vji— on - . - m
FrE@ i Vi 8V/15V Ty=125°C E 13.8 J
N Reon=2.4Q, T=150°C 15.0
Turn-off energy loss per pulse 1c=400A,Vce=400V L,=30nH T=25°C 20.0
LWL Vge= -8V/15V Ty=125°C Eoff - 253 - mJ
N Reoff =7.5Q Ty=150°C 26.5
SC data Vec=400V, Vee=-8V/15V
= = ' ’ T=150° - -
ST & Vcemax=Vces-Lsce-di/dt ! ¢ tpsc 6 HS
Thermal resistance, junction to case N
Qi—'E"?}-‘II}H Per IGBT/i | IGBT RthJC - 0.12 - KIW
Za-JTiw
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RG400F08ATM7R
Temperature under switching
cor%?lzitiglnfsEF top continuous Tyvjop -40 - 150 C
THERE
Diode, Inverter | —tk%E, WIS
Maximum Rated Values | & KixFRS$
Repetitive peak reverse voltage s
EEREIEEELEE Ty=25C VRRM 750 Vv
Continuous DC forward current | 400 A
T EELIE [ EREBIR From
Repetitive peak forward current
EEIFEIEEER Irr=2xr IFRM 800 A
Characteristic Values / #8635 min. typ. max.
Forward voltage" _ _ T.j=25°C 1.40
ha rﬂ Jé?SEB% IF=400A, Vee=0V T,=150°C Ve - 133 - \%
[F=400A, Vr=400V Ty=25°C 216
Peak t )
)g?cﬂ rl;/’;{sﬂle%}g:ée;y eurren -dir/dt=5500A/us(T,=150°C) Ty=125°C IrRm - 248 - A
e Vee=-8V Ty=150°C 260
IF=400A, Vr=400V Ty=25C 171
R h )
é?ﬂ%@g%?’i dir/dt=5500A/us(T,=150°C) T,=1257C Qxr - 280l - | uc
& Vee=-8V T=150°C 33.0
IF=400A, V=400V Ty=25°C 46
R 3
overse Tecovery energy -diF/dt=5500A/us(T.=150°C) T,=125°C Ere ] 7.9 e
R I8 PR & ARFE
N Vee=-8V Ty=150°C 9.6
Thermal resistance, junction to case N
g IR Per FRD/%/> FRD Rinic - lo20]| - |xw
Temperature under switching
CO”{?;“;”J; top cONtinuous Tyop -40 - 150 | <C
TERE
NTC-Thermistor/ NTC-#ufg i fH
isti HHeS min. p. max.
Characteristic Values / 15624} ty
Rated resistance
ARFRER BE Thmo=25°C Ros - 5 - | ke
Deviati f R100
R?V(')ao'(}%;z e Tarc=100°C, Ri0o=493.30 ARR | 5 - 5 | %
Power dissipation .
THERFEL Tntc=25°C Pys - - 20 mw
R2=R25 exp[Basis0(1/T2-1/(298.15K))] Bos/s0 - 3375 - K
B-value
B 1_5 R2=R25 exp[B2s/go(1/T2-1/(298.15K))] Bosiso - 3414 - K
R2=R25 eXp[st/1oo(1/T2-1/(298. 1 5K))] 825/1 00 - 3436 - K
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RG400F08ATM7R

Module / £tk

Isolation test voltage

485N B

RMS, f=50Hz, t=1min

VisoL

KV

Material of module baseplate

R AR R

Cu

Internal isolation

DB

AlOs/ZrO;

Creepage distance

JEE BE 55

Terminal to heatsink
Terminal to terminal

12.0

6.1

mm

Clearance

B3 [a] B

Terminal to heatsink
Terminal to terminal

12.0

6.1

mm

Comparative tracking index

RN iR B RIS

CTI

200?

min.

typ.

max.

Stray inductance module

RIR T B B R

LSCE

20

nH

Module lead resistance, terminals-
chip
RSB, WSk

Tc=25°C, Per Switch

Rcc+eer

1.0

mQ

Storage temperature

R E

Tstg

125

°C

Mounting torque for module
mounting

BRRENIE

Screw M5 / M5 1222
Baseplate to heatsink

M

3.0

6.0

Nm

Terminal connection torque

R T EENE

Screw M6 / M6 1242

M

3.0

6.0

Nm

Weight
ES

470

1) Terminal impedance is not included.

EN ol fZE7
2) CTlis about 200.
CTI £4%F 200,
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RG400F08ATM7R

Circuit Diagram / B 2% &

e[l

le[A]

Output chanracteristic IGBT,Inverter(typical),
Inclusive R¢c. g

IGBT % thi45ft, #38 (BEE) , BE Ry,
lc=f(Vce),Vee=15V

800 —— 7
—— T7j=25°C
700 H™°°° Tj=125°C
---------- Tj=150°C
600 /
500 /
400 fz
J'"!
300 P
200 .
'."
.‘/
100
J_,.l"
lﬂyaly
D i
00 0.3 06 09 1.2 15 1.8 21 2.4 27
Vez[V]

Transfer characteristic IGBT,Inverter(typical),
Inclusive Rcc+er'

IGBT fefdetE, WA (HEE) , 5 Recwer
lc=f(Vee),Vce=20V

800

I I
— Tj=25°C
|---- T=125°C

Tj=150°C /
r

700

600

500

400 +

300

100

le[A)

E[mdJ]

Output characteristic IGBT,Inverter(typical),

Inclusive Rcc+ee
IGBT i tH4ett, ¥ (JLEE) , % Recser
le=f(Vce), Tj=150°C

300 I I I K
———-VGE=9V I
|| =vee=nav]| fin /
700 - —- veE=1av [T7F 77 L
————— vGeE=15V | |}/ . o i
600 H------ VGE=17V ML 4
—— VGE=19V ‘,;'f." ’
500 ey
i
A._; .l.-“
400 r-'J"J' Fi
-
300 H
200 A e
1%
s
100 j
0
0.0 0.5 1.0 3.5 40 45 5.0

15 2.0 25 3.0

Switching losses IGBT,Inverter(typical),
Inclusive Rcc'+ee’

IGBT FXHufE, W2 (JAUE) , 8% Recwer
E=f(lc), Vee=+15V/-8V,

Reon=2.4Q, Reof=7.5Q, Vce=400V

G0 I I I I
Eon, Tvj=125°C e
————— Eoff, Tvj=125°C
! Eon, Tvj=150°C
- Egff, Tvj=150°C A
40 it
20 A
..-'z" ,-’/
20 //
Exd ",-—
0
0 100 200 300 400 S00 600 700 800

Ic[A]
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RG400F08ATM7R

Switching losses IGBT,Inverter(typical),

Inclusive Rcc+er!
IGBT FFocifife, #3F (JLBME) , B4 Recer
E=f(Rg), Vee=+15V/-8V, 1c=400A, Vce=400V

&80 I I I I 1
Eon, Tvj=125°C
----= Eoff, Tvj=125°C
70 H ------- Eon, Tvj=150°C =
e Eoff, Tuj=150°C /
60 - /
50 b

E[md]
X

0 2 4 b 8 10 12 14 16 18 20
Re[]

Reverse bias safe operating area IGBT,
Inverter(RBSOA)

IGBT R Z£&TIEKX, ¥4 (RBSOA)
lc=f(Vce),Vee=+15V/-8V, Reofr = 7.5Q, Tj= 150°C

200

800

. \

—.500
i \
2
400
]
300 .
\ ;
200 :
Module \i
100 H :
————— Chip \
0 I I

0 100 200 300 400 500 600 700 800
Vee[V]

Transient thermal impedance IGBT, Inverter
IGBT BRAH#KMH, #3E
Zinyc=f(t)

—Zih: 1GBT |

0.1

ZHh[KAY]

0.01
i 1 2 3 4
RIVW] 00006 000896 002574 007939
Tis] 000028 00211 001 006
0.001
0.001 0.01 0.1 1 10
LEl

Forward characteristic FRD, Inverter(typical),

Inclusiver Rcc: +&E-
FRD IE[4¥tE, #%F (JIBME) 84 Rcc &

lF=F(VE)
800 I I T
— Tj=251C Y
—— - Tio19c° :
el TJI—125OC '
------ Tj=150"C /;_'
K
600 +
/,',
3
Il
500 5
— i
E 400 -
.l'
300 ,
7,
‘J
200 gl
S
100 P /
A7
,."’/
0 -‘i:-/
00 03 06 09 12 15 18 21 24
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RG400F08ATM7R

Swiching Losses FRD, Inverter (typical),
Inclusive Rcc+er

FRD Fo<if#e, 3 (#EE) BE ree 6
Ereczf(lF),RGon=2.4Q,VCE=4OOV

12 I I I I
Erec, Tvj=125°C
=== Erec, Twj=150°C R e
10 “.'/—_._..-'—'_——-_-
8 .I
= .
E ks
m K
6 «
4 —
2
0 100 200 300 400 500 600 700 B00

I7[A]

Transient thermal impedance FRD, Inverter

FRD BB, W3R
Zinac=f(t)

—7Zth: FRD
0.1
=
™
0.01
i 1 2 3 4
RIVW: 000118 000792 004475 013063
Tf} 000029 00038 0011 006
0.001
0.001 0.M 0.1 1
t[s]

10

Output characteristic Erec, Inverter(typical),

Inclusive Rcc+ee’
FRD #i 4%, #%F (JBE) B4 rec +ee

Ereczf(Rg)
12 I I I 1 I
Erec, Twj=125°C
----- Erec, Twj=150°C
10
8 -
3 5 \.‘\
=
T} \"-_
4 = \__‘“-‘
¥ -‘-‘-_----‘_‘-:-
0
0 2 L 6 8 10 12 14 16 18 20
R=[(]
NTC Thermistor temperature characteristic
(typical)
NTC i eg fH
R=f (T)
100000 T T
E|| Rtyp}
10000 P
=,
i ~
=
~
1000 \\
=
.
™
100
0 20 40 60 80 100 120 140 160

Tc[°C]
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Package Dimension / 33 R ~f

Dimensions in Millimeters /| ZK 8.4

Y @ 2604 2l | =
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