@ RedPower RG400F08ATM7R_P

A1l package: 750V 400A IGBT module

SRR

Equivalent Circuit Schematic

Features: P2 iR

® 750V 400A, Voray =1.35V@25°C ® 750V 400A, Veray = 1.35V@25°C
® High RBSOA capability ® = RBSOAft
® Micro pattern trench/FS technology ® AN L IEHEIA
® Low switching losses ® (LIFIRHiFE
® High SC capability ® SLMEES]
Typical Applications: BRI -
® Automotive Applications ® RENH
® Motor Drives o HiLIKZ)
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IGBT, Inverter / IGBT, # 34
Maximum Rated Values | T KXixF#7 5%

Collector-emitter voltage

B AR-K SRR T=25C Vees 750 v
Continuous DC collector current Ic nom 400 A
Moy E A g
%Eﬁ:*&ﬁ—*E/JILEﬁ:UIL Tf=250C,ij max=175°c IC 495 A
Repetitive peak collector current
E IR ERIEEER b=ims lcru 800 A
Total power dissipation . .
Ij] 374 ?J'El %% Tf=25 C ,ij max— 175°C Ptot 955 W
1
Gate-emitter peak voltage v 420 v
I14R-R S ARIE{E B & GES =
Characteristic Values / t£E6 &% 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, Vge=15V T=150°C CEsat 1.50
Gate threshold voltage
IR EEEE Vee=Vee, lo=6.4mA T=25°C Veen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor N
NEIRERE T=25°C Raint - 0.55 - Q
Input capacitance .
NGRS Vee=28V, Vee=0V, =100kHz Ty=25°C Cies - | 584 | - |nF
Reverse transfer capacitance
&rﬂ T:giﬁf EE,:fé\ Vce=25V, Vee=0V, f=100kHz T=25°C Cres - 0.80 _ nF
Gate charge
4% EETE*JQ‘I Vee=+15V Qe - ™D | - |
Collector-emitter cut-off current
R AR- K ST RS IR ER R Vee=750V,Vee=0V Ty=25°C lces - - 1.0 | mA
Gate-emitter leakage current
k- HRRER Vee=0V,Vee=20V T\=25°C lces - - 500 | nA
Turn-on delay time, inductive load I\?=4OOQ}>/1CE_)E\74OOV Ivffg;gc t 122
SBIERAT A Btk GE= - viT don - - ns
FFB LR, RMaE Rea=2 40 Tu=150°C 171
Rise time, inductive load (o= 400R, Vee=a00v Ttose t o
+ 1 E&" & GE= - vi— r - - ns
EFEE, B R voe= BV iaiads n
Turn-off delay time, inductive load 'C=4°°A'/ Vee=400V I‘ffg;c ¢ ;gg
CWRAEIR A B R Vee= -8V/15V Vi~ doff - - ns
%%LLET]j ’ 758 lﬁ J\ﬁ RGoff=7-50 ij=15O°C 813
Fall time, inductive load I\;=4OOQ}/1\§/E=4OOV 1"‘??2052(: i 16221
< {4 B ‘EI }Eﬁ’ ﬁ 7 GE= - viT f - - ns
TREE ), R A 150 136
Turn-on energy loss per pulse Ic=400A, Vce=400V, L,=30nH Ty=25C 10.9
FiBIREE Vee= -8V/15V Ty=125°C Eon - 13.8 - mJ
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
;éﬂ‘ﬁ?lgl%% Vee= -8V/15V Ty=125°C Eoff - 253 - mJ
A Reor=7.5Q T.,=150°C 26.5
= = Vcc=400V, Vee=-8V/15V
g 1= : ’ T,=150°C - - S
SC data %_L%ﬂfjj-i Veema=Vces-Lsce-di/dt j tpsc 6 ot
Thermal resistance, junction to
cooling fluid Per IGBT/&/~ IGBT Ringr - 0.157 - KW

SRR

~ -
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Temperature under switching

cor%?lzitiglnfsEF top continuous Tyvjop -40 - 150 C
THERE
Diode, Inverter | k&, WIS
Maximum Rated Values | & KizFRS$
Repetitive peak reverse voltage s
T EE REIEEBE Ty=25C VRRM 750 Vv
Continuous DC forward current | 400 A
T EELIE [ EREBIR From
Repetitive peak forward current
TEEFEIEEER Ieru=2x1r IFRM 800 A
Characteristic Values / #8655 min. typ. max.
Forward voltage" _ _ T.j=25°C 1.40
IF (B A E R IFmA00A, Veem0V teisoc [ VPOl 0 ] qas | o]V
[F=400A, Vr=400V Ty=25°C 216
Peak t )
)g% E;’;{E;g%e;y edrren _dir/dt=5500A/us(T.=150°C) T=125C |y | aas | - | A
ot Vee=-8V Ty=150°C 260
[F=400A, Vr=400V Ty=25°C 171
R h )
é?ﬂ%"&ggﬁi -dir/dt=5500A/us(T,=150°C) Ty=125°C Qr - 280 | - |
& Vee=-8V T=150°C 33.0
IF=400A, Vr=400V Ty=25°C 46
R 3
é‘g?gﬁ%‘lgg eneray -dir/dt=5500A/us(T=150°C) T,=125°C Erec - 7.9 -l my
s Vee=-8V Ty=150°C 9.6
Thermal resistance, junction to
cooling fluid Per FRD/& 4 FRD Ringr - 0.234 - K/w
E-E R BE
Temperature under switching
conditions top continuous Tvyop | -40 - 150 | €
TERE
NTC-Thermistor/ NTC-#u4 & fH
Characteristic Values / =86 3% min. typ. max.
Rated resistance
*/]_'\WEE,BH Tnc=25°C R2s _ 5 _ KQ
Deviation of R100
R1V(')0' s Tare=100°C, Ri00=493.30 ARR | -5 - 5 | %
Power dissipation
ij_—%\—i%%gﬁ TnTe=25°C Pas - - 20 mwW
R2=R25 exp[Bas/s0(1/T2-1/(298.15K))] Bossso - 3375 - K
B-value
B1& R2=R25 exp[Basiso(1/T2-1/(298.15K))] Bo2s/s0 - 3414 - K
R2=Ra2s exp[B2s100(1/T2-1/(298.15K))] Bos/100 - 3436 - K
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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

ZTA

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

680

1) CTl is about 200.
CTI 9%+ 200,
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Circuit Diagram / B 2% &

e[l

le[A]

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

IGBT #i 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'"!
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J_,.l"
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Transfer characteristic IGBT,Inverter(typical),
Inclusive Rcc+er'

IGBT fefadetE, WA (HEE) , 85 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 #itH4ett:, ¥ (JLEE) , % Recsee
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 FXHiufE, M2 (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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IGBT FF45i%6, WA (Ji%ME) , A% Recwer Zinsr=H(t)
E=f(Re), Vee=+15V/-8V, 1c=400A, Vce=400V
20 I I I I {!: 1
Eon, Twj=125° |—ZthJF: IGET |-
----= Eoff, Twj=125°C —_——
70 H ------- Eon, Twj=150°C - R
- Eoff, Tvj=150°C L
0.1
p— SEI " ;/ —
5 X4l g
40 ~ £
s i 0.01
30 o P I
20 i 1 2 3 4
Ri[K/W]: 0.00359 0.02451 0.07106 0.0576
Tils]: 0.0047 0.017 0.05 0.56
10 0.001
00 2 4 6 8 1 1z 14 ia 18 2 0.001 0.01 0.1 1 10
Re[Q)] s]
Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),
Inverter(RBSOA) Inclusiver Rcc: +ee-
IGBT R Z£&TIEKX, ¥4 (RBSOA) FRD IE[4¥E, % (JBME) 84 Rec e
lc=f(Vce),Vee=+15V/-8V, Raof = 7.5Q, Tj= 150°C IF=f(VF)
200 800 . . 7
——— Tj=25°C J /
_____ P B H
800 . Fig e IRiEa f
\ 5 ------- Tj=150°C /
700 1
\ i 600 ;’I /
600 ! /
! 500 +
500 ! /
— T — r
z \ i <L 400 £
400 : B ) /
: 300 )
300 L F;
! J
] 1 ]
200 : 200 ¥ /
Module \i ,-.’;'.
100 H ; 100 7
————— Ch!p \ /,‘;/
s
0 I I i L
0 100 200 300 400 500 600 700 800 0.0 03 06 09 12 15 1.8 21 24
Vee[V] Vi[V]
-6 - Final Datasheet B20101000037 Rev1 2023-9-18

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

Transient thermal impedance IGBT, Inverter
IGBT BRI, #3&
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Swiching Losses FRD, Inverter (typical),

Inclusive Rcc'+ee'
FRD FF <, #2 (HEME) ,BF 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

Zth[KAY]

0.0

0.00

I7[A]

Transient thermal impedance FRD, Inverter
FRD B, ¥

Zingr=f(t)
1
— ZthJF: FRD

1

1
i 1 2 3 4
RIKWE 000737 004262 011239 007106
Tifs] 00028 0016 0046 057

1

0.001 0.01 0.1 1 10

t[s]

E[rmd]

100000 T T
ul

10000

Rl

Ou

tput characteristic Erec, Inverter(typical),

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

Erec

10

P

=f(Rq)
I I I 1 I
Erec, Twj=125°C
----- Erec, Twj=150°C
4!
NS
\x 9|
w‘-'“‘\-. R -
‘H‘H‘""--.__‘_‘_: 5
— -]
0 2 L 6 8 10 12 14 16 18 20
Rs[01]

NTC Thermistor temperature characteristic

(typical)
NTC #geafH
R=f (T)

1000 <

BT

80 160

Tc[°C]

100 120 140
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Package Dimension / 33 R ~f

Dimensions in Millimeters /| ZXK AH.AL
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