@ RedPower RG400F08ABM7R

A6 package: 750V 400A IGBT module
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Equivalent Circuit Schematic

Features: 72 A
® 750V 400A, Veray =1.35V@25°C ® 750V 400A, Voeeay = 1.35V@25°C
® Direct cooled PinFin Base Plate ®  PinFin ELHK A BRI
® Micro pattern trench/FS Technology @  fiftitil/ %2 EH AR
® Low switching losses ® LT RHAFE
Typical Applications: AN .
® Electric Vehicles o HFRE
® Motor Drives o HHLIKEN
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RG400FO08A6M7R
IGBT, Inverter / IGBT, ¥ 34
Maximum Rated Values | F X#rF7S%
Collector-emitter voltage P
e - BB R Ty=25TC Vces 750 Vv
Implemented collector current
Continuous DC collector current . . 1
N N — i — )
;ENEE,*&EQZ 7ﬁEE,7JZI\‘E Tr=80C ) TVJmax 175C Ic 360 A
Repetitive peak collector current _ 1)
EHRTERRESR fp=1ms loRu 800 A
Gate-emitter peak voltage
1R SRS E R E Vees +20 v
Characteristic Values / t£8S% min. typ. max.
Collector-emitter saturation Ty=25T 1.35 | 1.60
voltage 1c=400A, Vgee=15V Ty=150C | VcEsat 1.47 \Y
SHR-RHIRIBIERE Ty=175C 1.50
Gate threshold voltage Vce=VaE, Ic=5.0mA, T=25C V 5.0 6.0 7.0 Vv
[ 14R EME R E Ty=1757C | " 3.8
Internal gate resistor S .
W% I\_J *&EE,[SH TVJ—25 C RGlnt 055 Q
Input capacitance _ _ _ . _
N\ R Vce=25V, Vee=0V, f=100kHz, T.=25TC Cies 58.4 nF
Reverse transfer capacitance _ _ _ _ore
R ER Vce=25V, Vee=0V, f=100kHz, T.=25C Cres 0.22 nF
Gate charge
: s Vee=-8V~+15V, Vce=400V .
ITHR GE=-8 5V, Vce=400 Qe 2.42 uC
Collector-emitter cutoff current ,
3 - B E MR L Vce=750V, Vee=0V, Ty=25C lces 500 uA
Gate-emitter leakage current _ B P
1R SRR B 57 Vce=0V, Vee=20V, Ty=25TC lces 400 nA
Turn-on delay time, inductive Ic=400A, Vce=400V Tyj=25C 100
Iqad ) Vee= -8V/15V Ty=150C tdon 110 ns
FHBIERAET(E], RRMERE Rcon=1.5Q Ty=175C 110
C . . Ic=400A, Vce=400V Ty=25C 48
Rise time, inductive load .
J:g;l_ETJ. rET_] Eﬁ']ﬁﬁ‘ -%:Ji Vee= -8V/15V ij= 150°C tr 55 ns
LT Roon=1.5Q Ty=175C 56
Turn-off delay time, inductive 1c=400A, Vce=400V Ty=25C 755
Iqad Vee= -8V/15V Ty=150C tdoff 835 ns
FWTIEIRATE), kM Reofi=10Q Ty=175C 845
. . . Ic=400A, Vce=400V Ty=25TC 70
Fall time, inductive load
‘FB%éEﬂEﬂl L%Z,]gﬁﬁ Vee= -8V/15V T4=150C | t 128 ns
e Rao=10Q Ty=175C 135
Ic=400A,Vce=400V,Ls=30nH Ty=25TC 6.0
Turn-on energy loss per pulse | Vee= -8V/15V,Reon=1.5Q Ty=150C | 9.7 mJ
TR di/dt(T,=25°C)=6700A/us Ty=175C o 10.3
di/dt(T,;=150°C )=5850A/us
Ic=400A,Vce=400V,Ls=30nH Ty=25C 21.0
Turn-off energy loss per pulse | Vee=-8V/15V,Raoff =10Q Tv=150°C E 26.8 J
KHTIRFE dv/dt(T=25°C )=6350V/us Ty=175°C of 28.2 m
dv/dt(Tv=150°C )=4550V/us

VARAME, BT
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RG400FO08A6M7R
SC data Vee=15V/-8V, tp<<6us,T\j=25°C 3000
g V=400V, tp<<3us,T\j=175°C sc 2300 A
- VeEmax<750V
Thermal resistance, junction to _ 3
. ) AV/At=
cooling fluid _Fr’e_r 2|§°I<3:T' VI 4 =10dmmin R 0.165 KIW
LA H R HEE P
Temperature under switching | top continuous -40 150
conditions for 10s within a period of 30s, occurrence Tvjop °C
TERE maximum 3000 times over lifetime 150 175
Diode, Inverter | k%, WAE4
Maximum Rated Values / 5 KIrfRSE
Repetitive peak reverse voltage P
TEE R IEEEE Ty=25TC VRRM 750 \Y
Implemented forward current
i%éiE[’EJEE,‘}ﬁ |F nom 400 A
Repetitive peak forward current
TEE IS EE R tp=1ms IFRM 800" A
Characteristic Values / 5554 min. typ. max.
Ty=25°C 1.42 | 1.85
Ff—t“”@a{g%ﬁ?ge IF=400A, Voe=0V T=150C | Ve 133 v
~ Ty=175°C 1.27
beak . [1=400A, Ve=400v Ty=25°C 310
ea E‘g;;ggg%ﬁwen -diF/dt=6450A/us(T,=150°C) Ty=150C | Iru 395 A
o Vee=-8V Ty=175°C 415
R o IF=400A, Vr=400V Ty=25°C 19.0
;’%&%"E;ge die/dt=6450A/us(T,=150°C) Ty=150C | a 33.6 uC
Vee=-8V Ty=175°C 37.8
R IF=400A, Vr=400V Ty=25°C 6.2
ever)sie r%?%?%g NeT9Y | _dir/dt=6450A/us(T,=150°C) Ty=150C | Erec 12 mJ
Vee=-8V Ty=175°C 13.8
Thermal resistance, junction to - 3
cooling fluid Pe_r FI?D, AV/At=10dm?*/min Reur 0.213 K/W
LA AR TF=25°C
Temperature under switching | top continuous -40 150
conditions for 10s within a period of 30s, occurrence Tviop °C
TERE maximum 3000 times over lifetime 150 175

VAR E, BOTH ST
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RG400FO8A6M7R

NTC-Thermistor/ NTC-#g i [H
Characteristic Values / t£8E 2%

min. typ. max.

Rated resistance

FRAREFE

Tc=25°C

Ros 5.00 KQ

Deviation of R100
R100 {R#%1E

Tc=100°C, R100=493.3Q

AR/R -5 5 %

Power dissipation

EFERL

Tc=25°C

Pa2s 20 mwW

B-value

B1&

R2=R25 exp[Bzs/50(1/T2-1/(298.15K))]

Ba2s/s50 3375 K

B-value

BiE

R2=Ra2s exp[Bas/so(1/T2-1/(298.15K))]

Ba2sis0 3414 K

B-value

BiE

R2=R25 exp[B2s/100(1/T2-1/(298.15K))]

B2s/100 3436 K

Module / #ilh

Isolation test voltage
PN B R

RMS, f=50Hz, t=1min

VisoL 3.0 KV

Material of module baseplate

TRER AR R

Cu+Ni"

Internal isolation

AR 4 55

ZTA

Creepage distance

e B

Terminal to heatsink
Terminal to terminal

9.0

90 mm

dCreep

Clearance

B SjE R

Terminal to heatsink
Terminal to terminal

4.5

4.5 mm

dclear

Comparative tracking index

AR RIS

CTI 2002

min. typ. max.

Stray inductance module
RRER B R R

Lsce 10 nH

Module lead resistance,
terminals-chip

RSB, WwF-Sh

Tc=25°C, Per switch

Rce+ep 0.85 mQ

Storage temperature
CERE

Tstg -40 125 °C

Mounting torque for module
mounting
BRIRZLH 156

Baseplate to heatsink, Screw M4

Terminal connection, Screw M5

PCB to frame

1.8 2.2

0.5 0.6

Weight
BE

G 715 g

1) 4R R T AR
2) CTI %M 200

Datasheet B20101000066 Rev1 2024-03-22



RG400FO8A6M7R

@ RedPower

Circuit Diagram / i 2% &

Output characteristic , Inverter IGBT (typical)

Wi R, WEIGBT (ME)
lc=f(Vce), Ty=150°C

Output characteristic , Inverter IGBT (typical)

ML, FRIGBT (#F)
le=f(Vce), Vee=15V ( Inclusive Recrer)
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Transfer characteristic , Inverter IGBT (typical) Switching losses , Inverter IGBT (typical)
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Reverse bias safe operating area, Inverter IGBT (RBSOA)
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Switching losses , Inverter IGBT (typical)
FFXFE, HEIGBT ($#7)
Eon:f(Rg) ’ Eoff:f(Rg)

Vge=+15V/-8V, 1.=400A , V=400V

Transient thermal inpedance IGBT, Inverter
BE7SHPH, WEIGBT
Zinr=f(t)

AV/At=10dm3/min ; Tf=25°C ; 100% water
1

——ZthJE IGBT

0.1

ZthJF/(K/W)

0.01

0.001

0.001

1 2 3 4
r[K/w]: 0.00382 0.02476 0.06889 0.06757
Tilsl: 0.0039 0.015 0.055 0.55
001 01 1 10

t/s

Forward characteristic , Inverter FRD (typical)

RirRE£TIEX, #EIGBT (RBSOA) IEERERE, HEFRD (#F)

:=f(Vee) , Vee=+15V/-8V , Rypq=10Q , T,=175°C Ir=F(Vr) (Inclusive Rec.er )
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Switching losses , Inverter IGBT (typical)
FFRIRFE, WEFRD (23
Erec:f(lF) ’ Rgon:]..SQ , V=400V

Switching losses , Inverter FRD (typical)
FFRARFE, WEFRD (HH)
Ereczf(RG) ’ |F=4OOA , VCE=4OOV
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Transient thermal inpedance FRD, Inverter

BRASHE, HEFRD

NTC-Thermistor-temperature characteristic

TR E R B FE R

Zinir=f(t) R=f(T)
AV/At=10dm3/min ; Tf=25°C ; 100% water
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Internal Circuit / W%IZ ’%%
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Package Dimension / 3 R~
Dimensions in Millimeters / ZK A H.AL
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